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farmers, and even leftist guerrillas in 

need of money for weapons are system- 
atically plundering Guatemala’s cultural 
heritage, in violation of national law. 

One Maya scholar told me that more than 
athousand ancient pots, many from unexca- 
vated jungle ruins, reach the international 
art market monthly. A good one may fetch 
£30,000 though the average 13 much less. 

Many enter private collections, Responsi- 
ble museums try not to deal in stolen arti- 
facts, but some do, at times unknowingly, 
for pedigrees are not easy to determine. 

Tombs in the Maya cave featured in this 
issue were ransacked not long before we ar- 
rived, destroying much of its archaeological 
value. A few months later a pot bearing 
ghvphs sold at auction in New York; not 
spectacular, it brought.a modest price. After 
the sale, aspectalist familiar with the cave's 
unique glyphs identified the pot as being 
from the site. 

Some scholars argue that our article will 
raise the pots’ value. By publishing are we 
contributing to the very destruction we de- 
plore? Possibly, but we hope that proper 
publicity could make stolen objects so “hot” 
and collecting them so socially unacceptable 
that plundering might become unprofitable. 

[ts supporters believe that the best hope of 
slowing traffic into this country isa bill now 
before Congress based on a UNESCO con- 
vention banning illicit commerce in cultural 
property, (Few major collecting countries 
have yet signed the convention.) The Ameri- 
can Association of Dealers in Ancient, Ori- 
ental, and Primitive Art lobbies vigorously 
against the bill, believing each country 
should protect its own artworks and that in- 
ternational conventions are ineffective. Col- 
lectors argue that if the law is passed the 
business will simply ¢o to other countries. 

Opponents of looting have been pleased 
with the results of a bilateral treaty between 
the United States and Mexico that has 
slawed the traffic in monumental art, but 
the smugeling of smaller pots is booming. 

lronically, many of the objects sold for 
high prices aren't what they seem. Ingenious 
fakes, old pots with new designs, reproduc- 
tions abound. Those who seek to profit may 
end up with a “pot in a poke,” which serves 
them right. Caveat emptor! | 
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Doubilet explore their worldwide realm. 
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looters come too. Staff archaeologist George E. 
Stuart and Editor Wilbur E. Garrett report. 
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Magnificent and 
Misunderstood 


By EUGENIE CLARK 
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Fearsome jaws stir the 
‘man-eater image. But a 
veteran shark researcher 
anoues that it unfairly 
damns a large group of 
highly diverse animals. 
one reports new species. 
dramatic behavior, and a 
peerless sensing ability. 
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HROUGH THE CRYSTAL SEA the 
monster came, heading directly toward 
us. The mouth was so wide that the 
fourof us, ateam of scuba divers, could 

§ have slipped right into it like a quartet 
of Jonahs. 

No teeth were visible in the massive jaws. 
Inside the cavernous mouth several dozen 
remoras fluttered like black-and-white pen- 
nants in the ceaseless flow of water through 
the creature's gigantic filter-feeding system. 

I imagined being 
trapped in that relent- 
less tide and carried 
down into a black 
chamber awash with 
a mixture of krill and 
tiny fish. But before 
the monster reached 
it veered right, 

presenting a profile of 

the world’s largest 
fish—1i tons of flesh and cartilave known as 
a Whate shark (pages 15(-51) 

In turning, the shark peered at me 
through one great dark eve rimmed with 
white, The eve seemed somehow benign, 
and T swam quickly to the creature's side, 
flippering upward. The shark's hide was 
like that of an elephant with the addition of 
white polka dots, each dot almost as large as 
my hand. | ducked around the massive pec- 
toral fin that projected from the body like an 
aircraft wing and mate my way to the great 
dorsal fin at the top. 

The shark was swimming at about three 
knots now, too fast for me to keep up. My 
fellow divers had already drifted behind, 
and if | was to stay with the shark I had to 
find a handhold fast, 

Ona mature whale shark of this enor- 
mous size—35 or 40 feet long—there must 
be something to hang on to, Groping at the 
base of the dorsal fin along its traslingedge, I 
discovered a soft cavity like an armpit and 
promptly dug my fingers into it. Then we 
were off on a submarine voyage down the 
coast of Baia California. 

Theshark seemed to take no notice of me. 
But schools of small fish that swam about 
the dorsal fin came close and looked me 
over. [he shark's skin was remarkably free 
of parasites, and [ assumed that it must be 
cleaned by the small fish. This traveling 
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ecosystem I had joined was going.at quite a 
clip, first breaking the surface. then planing 
down to about 40 feet. 

Presently my right arm began to ache and 
my left hand developed acramp. Realizing! 
couldn't bold on much longer, | pulled up 
my knees and sat astride the shark's great 
back like a jockev. The inner surface of my 
legs scraped against the shark's emerv- 
board «kin, later producing scabs | proudly 
showed off to my colleagues. I couldn't 
maintain the jockey stance either, so lay on 
my belly and, protected by my diving jack- 
et, slowly slid down the whale shark's back. 
I tried to straddle the rear dorsal fin, but that 
didn't work. and I suddenly found myself at 
the base of the immense tail, 

Now, instead of being towed smoothly 
forward, | was swooshed from side to side. | 
tumbled off, catapulted by the whiplash 
movement of the tail, which came hack and 
slapped me once. My scuba tank had al- 
ready come loose, mv face mask fell around 
my neck, and one flipper came off. | re- 
placed the mask and got a last look at the 
shark as it began to dive. 

lt was obviously a female, for the pelvic 
fins had no claspers, the elongated exten- 
sions that serve mate sharks both as penises 
and as grapples with which to hold the fe- 
male alongside during mating. As the whale 
shark started down, I noticed that her petvic 
fins were spread apart, exposing a slightly 
open cloaca rimmed with swollen flesh, Just 
in front of the cloaca was a peculiar bulge in 
her belly the shape and size of a suitcase, 
Was she about to lay the enormous black egg 
case with a-single mintaturé spotted whale 
shark inside? Only one such ege case has 
ever been described in scientific literature. 

“Better not follow her any deeper,” [ told 
myself. Reluctantly I surfaced, inflating my 
buoyancy vest and bobbing gently in the 
calm sea until my fellow divers picked me up 
In our charter boat. 


HAT DAY off the southern tip of Baja 
California was as rewarding as any I 
have spent in my long study of sharks. 
Although [had seen and even dissected 
dead specimens of whale sharks, | had never 
swum with nor touched a live one. Unques- 
tidnably this is the leviathan of sharks, the 
largest among nearly 350 species now 


known to science, Only two other species 
the basking shark and a recently chscovered 
type called “megamouth”—are plankton 
feeders. All the rest are precators 

No creature onearth hasa worse, and per- 
haps less « red, reputation than the 
chark During 2 /6vears of research on sharks 
lL have found them to be normally unageres- 
sive and even timid toward man, with the 

sole exception of the great white shark. The 
vast malority are “chinless cowards,” as 
zoologist William Beebe called them, mean- 
ing that unless provoked or threatened they 
prefer to retreat rather than to challenge 
anyihing a& Large 4s man 

The objects of this interest have inhabited 
the seas im much the same form for more 
than 300 million vears. Since his own ap- 
pearance & mere two to three million years 
eeo, man uncoubted!l+ has heen imtrigi ry 
sharks trom the moment he first looked at 






































one and imagined what these jaws could co 

For the most part, normal shark diet con- 
sists of fishes, mollusks, 
Few sharks nenaaryl hunt or feed on marine 
mammals, though as scavengers they will 
quickly rid the sea of Ope carcass of a whale 
or other large creature. 

No shark normally feeds on man. Most 
shark attacks on humans are bite-anel- 
release or slashing types of actions that sug- 
gest warnings rather than attempts to kill 
We accept the fact that a dog growls or even 
bites a stranger if the latter invades its terri- 
tory. Are the rare shark attacks on humans 
caused by similar invasion of what the shark 
considers its territory? Further, could a nor- 
mally docile shark be more ageressive at cer- 
tain times, as are sexually aroused male 
animals and females with Voung? 

The last few years have produced exciting 
lew knowledge ‘Continued on page 134) 
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As long as a city bus, a whale shork (following pages)—<earth's 
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about sharks. Barely a decade ago there 
were only 250 accepted species; today that 
number has climbed by a hundred. Sharks 
are a great deal more sophisticated than we 
once thought, and we now know that thev 
have a higher sensitivity to electric fields 
than anv animal ever stucied. Thev have 
also been shown to orient tocarth’s magnetic 
field. Sharks can match laboratory white 
rats in certain learning tests, and they havea 
surprisingly jong retention span. Thus, they 
are hardly the primitive and senseless crea- 
tures that man has mistaken them for. 

One of the newest and perhaps most hi- 
rarre discoveries is megamouth, the speci- 
men with the outlanctishly large mouth that 
was accidentally caught when it swallowed 
aU. S. Navy vessel's sea anchor off Hawaii 
in 1976 (opposite). An entirely new species 
that has yet to be named scientifically, 
megamouth is obviously a plankton feeder, 
yet it is also a deepwater fish, Since most 
plankton flourishes near the surface of the 
sea, how does megamouth find sufficient 
food to survive at great depths? 


Unfortunately, the single specimen of 


megamouth was not preserved until 36 
hours after it was caught, and deterioration 
had begun. Buta curious laver of tessuc in 
the fish’s mouth seems to have luminescent 
capabilities, suggesting that megamouth 
Jures deepwater planktonic organisms into 
the glowing cave of its wide-open mouth. 


BY OWN INTEREST in sharks dates 
back to my childhood, when as a girl 
of nine I spent long hours in the New 
York Aquarium, I read everything I 
could on sharks and other fishes and became 
familiar with the aquarium’s collection. On 
rainy days derelicts and panhandlers from 
the Battery took refuge in the aquarium, 











The author: A famed biologist and professor of 
zoology. atthe University of Maryland, Dr, Clark 
has described her research with sharks and other 
unusual marine creatures in many GEOERAPHIC 
atticles. Sharks will be the subject of an upoom- 
ing National Geographic TY special in 1982. 


antl at their urging [ began to tell themabout 
the various specimens. Those men were 
among the most attentive audiences | have 
ever hacl, and [still attribute some of my life- 
long interest in sharks to them. 

After receiving a doctorate in zoology at 
New York University in 1950, I helped to 
found the Cape Haze Marine Laboratory at 
Placida, Florida, in 1935. The laboratory 
has since moved to Sarasota and is now 
known as the Mote Marine Laboratory. 
Over the next 12 vears, as directorof the lab, 
L conducted experiments on shark behavior 
and learning capacity, Later Lexpanded my 
research to a worldwide study of sharks in 
their natural environment. Part of the latter 
research was supported by the National 
Geographic Society, and many of the find- 
ings have been published in the magazine. 

Two vears ago the Society commissioned 
me to reporton the latest scientific discover- 
ies about-sharks and asked my good friend, 
underwater photographer David Doubilet, 
toilustrate the article, Baja California pro- 
duced dramatic results; so did an old famil- 
lar area, the Red Sea. 

We journeyed there to witness the mating 
frenzy of the gray reef shark, a bizarre court- 
ship ritual that exists among a number of 
families of sharks, including requiem 
sharks, of which the gray reef isa member. 
With David and his wife, Anne, | dived at 
Ras Muhammad at the tip of the Sinai Pen- 
insula. Here I had previously studied gray 
reef shurks a5 well as a curious “sharkproof" 
fish, a type of sole that exudes a toxic fluid 
that renclers it inedible to sharks. 

No such immunity surrounds the femule 
gray reef shark at mating time. During 
our dives at Ras Muhammad we observed 
countless females that had been badly bitten 
by courting males: One female had been so 
severely mauled toward the rear of her body 
that Lthought her tail might fall off. The at- 
tacks reminded me of a recent discovery by 
Harold Pratt atthe National Marine Fisher- 
ies Service laboratory ot Narragansett, 
Khode Island. (Continued on page 160) 


“Megumouth” is so unusual that it will create a new family, genus, and species 
When named. Preserved in Hawan's Bishop Museum, the plankton feeder 
wos hooked when tt avallowed @ vessel's sea anchor, Tissues in its mouth may 
have produced light that lured the deep-sea shrimp found tn its stomach. 
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(Continued from page 134) Mr. Pratt has 
found that the hide of a mature female blue 
shark—also a member of the requiem fam- 
ily—is more than twice as thick as that of a 
male blue shark of the same size, almost as 
though nature were giving the female added 
protection against her suitor’s less than 
gentle advances. 

At Ras Muhammad we quickly came to 
recognize individual female gray reef sharks 
by the pattern of wounds each one had. Only 
two. females appeared unscathed. They 
were obviously pregnant from the season be- 
fore and swam well removed from the other 
sharks, Whatever wounds they may have 
had from the year before were healed. 

Eventually we witnessed a number of 
courtship attacks, and once David and I ab- 
served what appeared to be an initial step in 
mating. The attacks always occurred fast. A 
female swimming among a group of sharks 
would break away, almost as if inviting 
trouble. A male in the group would quickly 
oblige, rushing at her and biting her, often 
severely, Each would eventually return to 
the grow. 

In one case, however, a courting pair 
seemed to carry the process further. They 
were too deep for us to see clearly, but after 
biting the female, the male suddenly speed- 
ed up, crisscrossing her back, brushing his 
belly on her dorsal fin, then dropping to her 
right side and swimming there briefly, as a 
male guppy does during copulation. The 
two sharks quickly pulled apart, and I did 
not see the male extend his claspers, Even 
so, this is the only recorded observation of 
this behavior. 

Large sharks were thought to mate belly 
to belly until 1959, when Dr. Dugald 
Brown, a physiologist doing research at the 
Cape Haze laboratory, made a discovery by 
pure chance. Returning to work late one 
night at the laboratory, Dr. Brown discov- 
ered a pair of nine-foot lemon sharks copu- 
lating in one of the outdoor pens. The pair 
were side by side, their bodies and tails plas- 
tered together and moving in synchrony. 
The sharks swam around the pen, looking, 
inthe wordsof Dr, Brown, like asingle mon- 
ster with two heads. He watched for an hour 
then entered the lab to work, unaware of the 
rarity of what he hac seen. Only later did he 
report the observation to me. I published his 
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account of the experience, to the interest of 
shark experts around the world. 

We know from studies made by Harold 
Pratt at the marine laboratory in Narragan- 
sett that blue shark females—and many oth- 
er female sharks—are capable of storing 
sperm for months after insemination, ready 
to fertilize eggs whenever they mature. 
Among several thousand sharks that I ex- 
amined during the 12 years I directed shark 
research at Cape Haze, | often took smears 
from the reproductive tracts of female speci- 
mens. Once, after a female shark had been 
frozen for several months, a smear from her 
reproductive tract showed revived sperma- 
tozoa swimming around in the drop of 
seawater under my microscope. 


OUGHLY A THIRD of all sharks are 
egg layers; the rest are viviparous, that 
is, they give birth to live voung. All fe- 
male sharks have paired wombs, 

where the embryos may remain from a few 
months to two vears, 

The instant these embryosharks are born, 
they are ready to begin feeding. The only 
time I was ever bitten by a shark was when I 
reached into the uterus of a live, 12-foot 
female tier shark and pulled owt a healthy 
baby hanging onto my fingers! 

Some sharks ¢tart eating before they are 
even born. “Intrauterine cannibalism” was 
first discovered by Stewart Springer, then 
with the shark industries division of the Bor- 
den Company, who dissected a female sand 
tiger shark and found embryos with their 
stomachs full of egzs—they were eating 
their potential brothers and sisters. 

Adult sand tiger sharks grow to ten feet 
and look more ferocious than most sharks, 
since their large daggeriike teeth hang out 
and they always keep their mouths open. 
David and Anne Doubilet and I met with 
three sand tiger sharks in a dark cave near 
Kitano Shima, a far-off corner of Japan's 
Bonin Islands. 

It was scary at first. The sharks came 
slowly but directly toward us, like grinning 
vampires inviting us into their castle. But 
their initial curiosity passed. We staved 
nearly two hours, We watched and photo- 
graphed them, careful to make no sudden 
movements, barely flippering around. The 
sharks seemed to accept us in a languorous, 
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casual way. Neither my soft murmurings to 
them through my mouthpiece as [lay on the 
smooth white sand floor of their cave nor the 
flash from David's strobe light seemed to 
ruffle them 

Following our visit to Kitano Shima, the 
Doubilets and I stuciied sharks in more than 
a dozen locations in Japan. At Tsukiji, 
Tokvo's great central fish market, where 
tens of thousands of sharks are brought in 
each year for food, the most common type is 
the porbeagle shark. Porbeagle embrvos 
aiso-eat their siblings, as do thresher sharks. 
No one knows whether embryos of the great 
white shark—which is included with the 
cand tiger, the porbeagle, and the thresher 
inthe group of sharks known as lamnotds 
devour one another in the womb, The term 
lamnoid, incidentally, derives from the 
mythical Greek monster, Lamia, a horrible 
man-eating creature. 

Most viviparous sharks bear from 6 to 12 
young, but- some, like hammerheads and ti- 
ger sharks, produce as many as 40 ata time: 
ne tiger shark had a record 82 embryos in: 
side her. If one embryo dies, the lot 1s nat 
aborted. The dead embryo, mummified by 








some natural method, is retained and 
finally stillborn along with its live siblings. 

On one memorable dive with our cal- 
league Kol Nakamura, David and Anne 
Doubilet and I explored a virtual undersea 
hatchery of a species known as the Japanese 
swell shark. Koji is a veteran diver and 
an outstanding underwater photographer 
whase still and motion-picture films are 
highly regarded around the world. We 
joined him on a deep dive in Izu Oceanic 
Park, some 75 miles southwest of Tokyo 

We reached bottom at 165 fret. The water 
was cold but crystal clear, and as | looked 
arcund, Limagined that the curtain hadi just 
risen on the snow scene from the Viuteracker 
The ocean floor was a thick forest of 
rorronmian corals, lifting their white, laven- 
der, and pale pink branches above the dark, 
rocky botlom 

Cn this beautiful stage, dozens of rectan- 
mular, brown swell shark egp cases hung like 
Christmas decorations on the gorgonians 
and on delicate black corals twisted by cur- 
rents into the shapes of bonsai trees. 

The egg cases were covered with minute 
marine lifethat  (Continied on page 16?) 
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Dovarf from the depths is probably ktnoaptenus tucifer, michnaomed “devil 
shark” by Dr. Stewart Springer, an authority on this group of tiny sharks. It 
matures at about a foot. This pint-size predator was netted along with giant 


sakur shrimp near the bottom of Japan's Surnuga Bay, [ts enlarged eyes felp of 


see ind dim worid below 650 feet Luminous photophores aiong its body cause 
its ereenish glow, which may help these sharks stick together in.a hunting pack to 
attack prey much larger than themselves, such as squid or octopus. 
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(Continued from page 161) produced 
clusters of purple, pink, and snowy white 
camouflage. Long tendrils from the corners 
of the egg cases hac been twined and coiled 
around the branches of the gorgonians as the 
female swell sharks laid them. The cases 
were as secure as if they had been hung with 
clothespins on a wash line. Here the cases 
would remain for almost a year, the period 
required for baby swell sharks to hatch 
(pages 162-3), 

Koji held a strong light behind an egg 
case. Inside, theinch-longembrvyo squirmed 
around on its big volk sac. David scraped off 
the encrustations, and through the transtu- 
cent wall of the case we could see the exter- 
nal gill filaments floating like two fans 
fashioned of feathers around the tiny em- 
bryo's head. 

Perhaps more than any other people the 
Japanese have utilized shark products, not 
only for food but also for countless other pur- 
poses, According to one source, a substance 
known as squalene, derived from the livers 
of deep-sea sharks and having a low con- 
gealing point, was used by the Japanese in 
World War I] asa lubricant for their Raiden 
interceptor aircraft, The Raiden operated in 
extreme low temperatures at high altitudes 
against American B-29 bombers toward the 
end of the Pacific war. 

Today squalene is used for a variety of 
purposes, including the treatment of burns 
and as a base for such cosmetics as lipstick. I 
often wonder how many men realize that 
they kiss their wives or sweethearts through 
a film of shark-liver oil. 

Recently squalene has been promoted as 
an effective treatment for both major and 
minor diseases, Thousands of Japanese pay 
the equivalent of nearly a dollar for a single 
capsule of products known by such names as 
‘Marine Gold (page 178). The manufactur- 
ers, and even some Japanese doctors, rec- 
ommend two to nine capsules of squalene a 
day for treatment of virtually evervthing 
from constipation to canver. 

U.S. medical researchers. acknowledge 


that along with squalene, <hark liver also 
contains a therapeutic substance known as 
cotcnzyme O10, but they are extremely 
cautious about its potential effectiveness 
against cancer. 

“We've experimented with coenzyme 
(316 for years,” says Dr. John Heller, direc- 
tor of the New England Institute, an inter- 
disciplinary research center. “In some 
instances advanced cancer patients treated 
with coenzyme Q10 have improved, and 
that is encouraging. But if a case of cancer 
clears up spontaneously while the patient 
happens to be taking some pill, that could 
lead to dangerous conclusions.” 


ESPITE JAPAN'S leadership in aqua- 
culture and marine conservation, the 
Japanese public seems unaware of the 

~ heed to protect sharks. Having estab- 
lished more than a score of undersea parks, 
the country has passed stiff legislation 
against unrestricted spearfishing and col- 
lecting of live shells, lobsters, and other ma- 
rine creatures. But no one in Japan will 
arrest vou for killing sharks, a fact that trou- 
bles my friend Hajime Masuda. 

Professor Masuda is a distinguished ma- 
rine scientist, photographer, and teacher at 
Japan's Tokai University. He has also writ- 
ten more than a dozen books on Japanese 
marine life. One dav at zu Oceanic Park we 
dived together in a shallow area filled with 
“sleeping” sharks—sharks in a state of tem- 
porary lethargy such as [ have observed and 
studied on several occasions in Mexico as 
well as Japan. 

Here the sharks—a species known by the 
Japanese term dechisame—tay piled one on 
top of another like so many sleeping drunks 
(pages 166-7), They were so plentiful and 
oblivious that Professor Masuda caught one 
with his hands. 

“Please don't reveal the location,” he 
asked when we surfaced. “The weekend 
diving enthusiasts from Tokvo would catch 


every last shark and eat them up.” 


Iknew what (Continwed on pare 174) 


Sharks go imp when inverted, a phenomenon thot helps a researcher safely 
freea lemon sherk after tagging its dorsal fin. Data on such marked lemon-sharks 
(recaptured herein the Bahamas and in Florida), says Dr. Samuel AH. Gruber, 
suggest that they grow slowly and take more than six pears to moture. 
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Writhing miss of gray reef and ree! 
whiterip sharks in a feeding frenzy was 
triggered by batt wired to a coral heod 
(left). A remote-control camera: filmed 
the scene in the Coral Sed east 0 
Austraita. Dhere, in an isolated incident, 
one gray reef shark, wolfing fish on a 
choin, appears to bite another 
accidentaliy fobove), 

Often thought to be set off by a single 


drop of blood, the storied frenzy may 
instead be incited by several stimull, 
such as headshaking vibrations of the 
first shark to feed. How often, or even 
MWitethier, SUCH MOVENOUS COMLpPEritLor 


involves tive natural prey if unknown 


What ts known about the pray ree} 


shark includes tts peculiar threat 

displiay—back orched, pectoral fins 
lowered, swimming motions greatly 
erorrercied—which clearly transictes, 
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he meant. Several vears-earlier I had visited 
Takara Jima, an island northeast of Oki- 
nawa, to see a submarine cave where more 
than 40 reef whitetip sharks were reported 
to sleep. By the time I arrived, I found onls 
two sharks risking a nap. Local fishermen 
toll me how the islanders catch the sharks 
by slipping a lasso around their tails and 
hatiling them to the surface. 

‘We never take all the sharks.” a fisher- 
man assured me. “We albwavs leave one or 
two, 60 they will bring back their triends.” 

During a visit to the remote Bonin Islands 
north of lwo Jima, the Doubilets and | en- 
countered afar larger colony of reef whitetip 
sharks, more than a hundred by my count 
In a small, shallow lagoon on one of the wa- 
Inhabited islands we found & great many ol 
the sharks lying in caves just beneath the 
surface. Others swam casually around our 
legs a8 We Stood in crystal Water up to our 
waists. [photographed dozens of sharks just 
by holding my camera below the surface and 
shooting as they passed 


Snotkeling in another part of the lagoon, 
we passed caves literally packed with sharks 
and other areas that had numbers of ravs 
All seemed content to live in the most heavi- 
ly “shark-infested waters” [ have ever seen, 
vet | wondered how long the haven would 
last oncé shark fishermen discovered it, 

Like the residents of Takara Jima, many 
other islanders eat sharks but treat them 
with respect. Some fish for sharks by shak 
ing coconut-shell rattles and singing tradi- 
tional songs to lure the sharks alongside 
their canoes, There they capture them by 
hand for food of simply to demonstrate their 
courage. In the village of Vattog: near the 
airport in Pago Pago, American Samdéa, 
children <ing to bring in a shark for tourists 

Although Pacific islanders are well aware 
ol the danger ol sharks, many parents nor 
mally allow their children to play in the wa- 
ter with them. They seem to have an 
awareness af sharks and shark behaviorthat 
correspontls in some wavs to our hard 
earned scientific knowledge. 
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Sensory wonder: Smooth dogfish held by Dr. Adrianus Koimiyn can detect an etectric field 

*25 million times weaker than the fointest thot man con feet—best electrical acuity of all 
animals. He tests the sharks both at sea andin a loboratory tank (right). [enoring a stream of 
liquefied fish, a dogfish insteod attacks an electric stimulus similar to that emitted by a bored 


flounder. Oreans called the ampullae of Lorenzini receive signols through pores on sharks 


heads, shown in a. great white (above) 


My early experiments with shark behav 
ior at Cape Haze during the195\ 
surprised a great many scientists—includ- 
ing, | must admit, mvself, The experments 


ety wel how easily rine-toot lemon sharks 
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as smaller tiger, bull, ane nurs 
sharks could be tramed to push a larget and 


ring a bell to get a reward of food. Ina ven 
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short penoct of time sharks learned to clistin 
rush Hep wee) rnin Tite Wrong LAFEets, 2 
skill they developed as quickly as laboratory 
white rats 

Vore recent stucies ofsharks brains, sen 
SOry systems, and tvpes of behavior contra 


sharks 25 
machines, 


ict popular misconceptions of 
ctupid, unpredictable 


with nothme mere 


rating 
than primitive brains 
and a good sense of smell 

are as pre 


Ven One ss DOUsé 


dictable as any 


In fact sharks 


animal—« one takes tie 
lime tostucdyand getto know them. Those ot 
us Who have had an opportunity to dive fre- 
juentiy with sharks cdo se almest wilh impu- 


nity. knowinethat itis far saterto swim with 


these animals than to drive on an averare 
city street or highway‘ 

4s for sensitivity, sharks appear to have 
one of the most remarkable detection $vs- 
tems in all of nature. Exciting research con 
ducted by Dr. Adrianus Kalimijn at t 
Woods Hale Ox canographi Institution in 








fe 


Massachusetts and elsewhere has focused 

on electroreceptors in sharks, @ series al 

sensory Organs located in the head 
supported by the L.S. Othice af Naval 


Research, Dr. Ralmim hus shown that a 





smooth dogtish can 
an electne field of less than five- 
thousandths ofa microvoll per centimeter 

This degree of 


shark known @s the 


letect 


an. infinitesimal amount 
eensitivily is the highest known in the ani- 
mal kingdom and enables sharks—and then 
to locate hidden 
such as flounder buried beneath the 
sand. It may also aid sharks in the process 
of daily movement 
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A ton of meat and oa deren other products 


will be obtained froma 27-foot basking shark 
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taking a fix from the earth’s magnetic field. 

Meanwhile, others are attempting to fol- 
low the shark's patterns of movement. Dr. 
Samuel Gruber at the University of Miami 
and Dr, Donald Nelson at California State 
University at Long Beach between them 
have tagged nearly 2,000 individual sharks, 
some with small ultrasonic transmitters that 
permit continuous tracking of their carriers. 

Sull other scientists have enlisted the 
shark's deadliest enemy in the cause of re- 
search, Jack Casey at the marine laboratory 
in Narragansett has persuaded sport and 
commercial fishermen to tag rather than kill 
sharks inorder tostudy their migrations and 
growth rates, During the past 15 vears inthe 
course of this project. more than 30,000 
sharks have been tagged. 


HE MORE WE STUDY sharks, the 

more we realize that we have underesti- 

mated their capabilities, Dr. R. Glenn 

Northcutt of the University of Michigan 
at Ann Arbor has found that the ratio of 
brain weight to body weight in sharks ts 
comparable to that in birds and mammals. 
Moreover, the shark's brain is capable not 
only of learning but also of retaining data 
for considerable periods of time. 

In addition, sharks have demonstrated 
the process we call habituation; that is, they 
can learn to ignore stimuli such as sounds or 
other cues that eventually prove to have no 
meaning or reward. 

It is difficult to define or measure intelli- 
gence even in our own species, and one can- 
not generalize about the intelligence. of 
sharks, To bein with, there is no such thing 
as the shark. In any future attempts to farm 
or to utilize sharks on a large scale for food, 
oil, or other purposes, we must recognize 
that we are dealing with a group of animals, 


Prime candidate for shark du jour, a 
pelagic species from Japanese waters 
(upper left) is transformed into 
yourmet platter (far left). Its raw liver, 
in the small dish, wields a substance 
elled seudlene, processed into capsules 
ftef) kmowr as /farine Gold and 
widely touted in Japan asa panacea for 
evervehing from old age to cancer. 





Sharks: Magnificent and Misunderstand 


some of which are yastly different from oth- 
ers. [he so-called cookie-cutter shark is a 
prime example. 

Bearing the Latin name Jststiws brastlien- 
sis, the species for vears puzzled both fisher- 
men and scientists alike. From time to time 
commercial fishermen caught tunas, por- 
poises, whales, and even other sharks with 
small, round holes or scars on their bores. 
as though made with an ice-cream scoop ora 
cookie cutter. 

Eventually the culprit was identified—a 
foot-long pelagic shark with a circular 
mouth and rather feeble swimming ability, 
The evidence was conclusive: round chunks 
of tuna, squid, and porpoise meat contained 
in the shark’s stomach. 

But how could such a small, weak swim- 
mer attack something so much larger and 
faster than itself? After careful study of 
fresh specimens Professor E.veret C. Jones, 
now at Northeast Missouri State Univer- 
sity, came up with the probable answer. 
fsistius, he believes, lies in wait in the open 
ocean and meets its monstrous prev head- 
on. A= the two. come together, /sistins takes 
a quick bite with razorlike teeth, hanging on 
briefly with its fleshy lips and a tongue that 
credtesa vacuum. The flowof water past the 
victim swivels-the diminutive shark around 
ina circular motion and pulls it free with a 
neat, cookie-shaped tuna or porpoise steak 
in its mouth, 

The cookie-cutter shark, tt scems, doesn't 
confine itself to live prev. Not long ago the 
U.S. Navy discovered that some of its nu- 
clear submarines were returning from patrol 
with neat cuts in the neoprene shields of 
their sonar domes. Navy engineers must 
have had nightmare visions of unknown en- 
emy weapons until the cookie-cutter shark 
was revealed as the villain. 

At the other end of the spectrum from the 
cookie-cutter shark is the thresher shark, 
which uses its huge, elongated tail to herd 
fish inte a tightly packed mass. Like nearly 
all other sharks, the thresher is equipped 
with a lifetime supply of teeth, each one 
quickly replaced when it falls out or works 
loose from the jaw. Studies of tooth replace- 
ment among young lemon sharks show that 
they can grow anew set of full-size teeth in 
little more than a week. 

By contrast the three plankton feeders 
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among sharks have teeth smaller than a 
haby’s fingernails 
Snark & 
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Checasionally thé 
bandon its plankton diet 
sina bizarre fee 
witnessed this te 
from the deck of aresearch vessel in the Gul 
Mf Viexico. A hundred or more while sharks 
had come upon scnoois of feeding tuna and 
scattered themselves Hanging 
vertically with their mouths open and heads 
sharks heaved themselves 
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Atss, Mr. Sova manaves a basking shark 
processing: plant in his village of Nakin 
on the Shima Peninsula. There [ watched a 
27-foot fish weithing roughly four tons be- 
ing prepared for conversion into at least a 
dozen different products. Furst the fins were 
cut off to be dried for shark-fin soup, then 
the enormous liver was removed for extrac- 
tion of squalene and other oils. [he liver 
vielded 100 gallons of oil, neariv a hundred 
times the amount extracted from an ordi- 
nary deep-sea shark. 

The meat, more than a ton of it, was cut 
from the huge, cartilaginous skeleton and 
boxed for smoking, frving, and mincing into 
fishburgers. Finally the skeleton itself was 
baked ina giant oven for processing into fer- 
tilizer and feed 








Still scary in retirement, “Snice,” 


Inspecting a second basking shark at the 
plant, | found that its stomach was empty of 
plankton and that its gill rakers were miss- 
ing. Probing beneath the tissue covering the 
cartilage that normally supports the huge 
strainers, | discovered a new set of gill rak- 
ersin the process of development but appar- 
ently ready to break throwgh soon. 

I was delighted, for the discovery sup- 
ports the theary that basking sharks feed on 
the surface during the months when plank- 
ton 1s abundant, then shed their gill rakers 
and hibernate in the depths for the remain- 
der of the vear, This shark had presumably 
been harpooned shortly after it had migrat- 
ec] to the surtace for the feecling season, since 
its stomach was empty and tt was not quite 
ready lo “bask.” 





one of three mechanical shorks-used in the ftim 


lows,” lurches toward visitors on a tram towr at Hollywood's Universal Studios, 


Huse carrotlie teeth have been substituted in case anyone nusses the point 
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OR SHEER MYTH, mystery, and 
misinformation few creatures can 
match the white shark, Cwr- 
charodon carcharias, Countless books, 

films, and articles have been produced! on 

whitey,” a5 Australians call the fish, but 


rreat 


none of them quite captures the expenence 
ol meeting one close at hand. Kodnev Fox is 
the man to arrange that 

[met him at Spencer Guif in South Aus- 


tralia, where for the last 15 vears Rocdney has 
ntraduced screntists, Hlmimakers, 
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the area known as Dangerous Reef. Rodney 
arreed to Lake David and Anne and me 
aboard a charter boat equipped with sub- 
mersible ste¢cl-and-mesh cages for observa 
tion and photography of great white sharks 

Some otimy diving trends had warned me 
about the great white shark, “Wart till you 
meet him, they said, “He's a different kind 
of animal irom the sharks youre always 
talking about protecting. You wan't want to 
protect this one. You're in for the most dan- 
rerous experience vou've ever had 
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Roniney disagreed Phe experience of a 








lifetime, maybe, but not the most dangerous 
one,” he remarked as we headed south from 
Port Lincoln for Dangerous Reef. “Those 
cages look frail, but they do the job.” He 


erinned cheerfulls We haven't lost ani 





curly wet.” 

(ine look at Rodney is enoweh to discour- 
ace the fainthearted; he has a massive scar 
clown his-leftt side where a great white shark 
attacked him in 1963 (below, right) 

“T can't blame the shark,” Kodney con- 
Td been in the water with great 


anc they reyver bothered 





whites for vears, 


meas long as | stayed quiet while they were 
around. Byt that day Il wasspeartishing ina 
biz competition. With lots of fish blood in 
it must have been too much for 


the shark. I'm just lucky he only bit me and 
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et go. If he'd bitten clown and shaken me in 

ihe feeding technique, I wouldn't be here 
Although | have made hundreds of dives 

with sharks around the world, I was par- 
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it of this one 
‘The great white ts the onky shark: that nor- 
milly feeds on object* 95% larve as humans 
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Dangerous Reef, in fact, 6 popular with 
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great white sharks because of its resident 
colony of sea lions, a choice meal for the 
giant fish. Kodney has found that chum- 
ming around the reef with quantities of 
tuna, blood, and horsemeat sometimes 
attracts great whites to his boat. 

“But the bic fish ate getting fewer,” he 
told us sadly. “Nowadays people kill great 
whites just for their teeth and jaws. A set of 
jaws froma really big shark—say over 17 
feet Jong—can go for as much as $1,000, At 
that rate there won't be any big ones left.” 

The largest great white shark jaws on rec- 
ord are at Britain's Natural History Muse- 
um in London. A full-grown man can slip 
them over his shoulders with ample room to 
spare. Curator Alwyne Wheeler, a leading 
authority on sharks, showed me the jaws 
during a recent visit to London. Experts cal- 
culate that they came from a fish 20 feet 
long. Rocney believes that 25 feet is prob- 
ably the maximum length for great whites, 
despite claims from some fishermen of see- 
ing them as long as 30 feet. 

The Doubilets and I were in luck. Within 
a day of Rodnev's chumming, several great 
white sharks appeared in the waters around 
the boat, and David and I went overboard in 
cages side by side. 

All my reading, movie viewing, and clis- 
cussion with people who had seen great 
white sharks failed to prepare me for that 
first momentunderwater with the giant fish 
I suddenly found myself alone in the cage, 
with several sharks swimming around, 
bumping against the steel bars anc mesh. 

One fish came straight toward me with 
mouth so wide open I could see past the 
awesome teeth and peerdown its gullet. Sec- 
onds later I saw and heard the massive jaws 
crunch down on the mesh as the tip of the 
shark's nose thrust through the space be- 
tween the bars. I plastered myself against 
the opposite side of the cage, only to find 
another shark brushing along my back! 

I glanced at David in the other cage, 10 
or 12 feet away. As the sharks banged and 
thrust at the two cages, they were actually 
thrown together. I felt as helpless as I had in 
childhood davs at Coney Island in the arena 
with the rubber-bumpered play cars. Our 
cages, however, didn’t have rubber bump- 
ers, and when they slammed together the 
noise and impact were considerable, At one 
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moment David's-cage would come crashing 
against mine, and we'd catch glimpses of 
each other's wide-eved expressions through 
our face masks. The next moment a shark 
would come charging between us and the 
cages would be knocked apart. 

Even at the height of excitement when we 
had five sharks around us at one time, I was 
so-exhilarated and full of wonder that 7 had 
no room for fear. The only time it got really 
spooky was when all the sharks would sud- 
denly disappear inte the green immensity of 
the sea. In the strange silence | kept turning 
slowly in my cage, wondering from which 
direction the next shark would reappear. 

The banging and thrusting turned out to 
be only a small part of the shark’s behavior. 
Most of the ime they merely cruised by our 
cages, $0 streamlined, so graceful, so mag- 
nificent that | was completely awestruck 
by their beauty. Soon I no longer backed 
against the far side of the cage when ashark 
came atime, but aimed my camera in its face 
or down its throat if it swam head-on, At 
ather times I reached through the bars and 
managed to stroke or pat a passing body, 


E SPENT ten days with the: great 
white sharks, photographing, ob- 
| serving, and taking notes on the huge 
fish from our underwater cages. De- 
spite the sharks’ initial frenzy there were no 
really unprovoked attacks on ws. Probably 
none of the fish would ever have come near 
us if Rodney hadn't been constantly pouring 
all that blood and offal into the water and 
hanging chunks of meat under the boat. 

Often when I wasinone of thecages; Rod- 
ney would dump another load of chum over- 
board, momentarily reducing the visibility 
to zero and making me wince at the blood- 
and-offal shampoo I was getting. 

l frequently recalled William Beebe's de- 
scription of sharks as “chinless cowards.” 
Beebe knew, as do all experienced divers, 
that sharks are usually frightened off by 
objects as large as people. But nothing 
scures un excited great white shark. No 
amount of commotion, of people taking pic- 
tures or Whooping and velling, seems to af- 
fect the fish, It is the only shark that, when 
lured toa boat by bait, actually surfaces and 
seems to look the situation over. 

During one of our last evenings aboard 
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the boat we were eating a late supper in the 
cabin when we heard a heavy thump at the 
stern. We investigated and found that a 14- 
2a creat white shurk had rammed the boat 





nihe process of stealing a 50-pound bag of 


minced tuna meéat that had been hanging 
well above water and dripping juice down 
into It. At length we turned in, hoping Unat 
the shark would stay around till morning for 
us to dive with 

We needn't have worried: [The shark 
wouldnt leave us alone. AU nignt long it 
kept thumping the stern, slapping the boat 
amidships with its tail, and actually lifting 
the 32 foot craft from below. I can still hear 
the heavy rasp of its skin agarnst the hull and 
an occasional clank of metal a6 tt encoun- 
tered the anchor chain 

In the end | came ashore with different 
leclings trom those predicted by my diving 
Iriends: I believe the great white shark 
shoulcl be prote: tert, anid thit it weoulel he Fit 
tragedy if such a magnificent animal van- 
ished forever from the oceans of the world 

In 1945 Winston Churchill wryly an- 
nounced: “You may rest assured that the 
British government ts entirely opposer to 
sharks,” Churchill probably didn't realize 
it, but he and his fellow members of Parlia- 
ment frequently ate shark meat, one of the 
most common ingredients of England's be- 
loved fish-and-chips. 

In the effort to guard himself against 
sharks, man is killing them off at an alarm 
ing rate. Along Australian and South Afri- 

an coasts iti common.to kvl off the sharks 
in the area of bathing beaches by protecting 
with underwater nets. The 
highly effective: In Queensland. 
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Australia, alone, more than ?0,500sharksoalf 


all kinds became entangled and died insuch 
nets overa period of 16 vears. Conservation 
ists are even more alarmed by the fact that 
the nets also claimed 468 highly endangered 
porpoises, 2,634 sta turtles, 
anit 10,889 shistde As for the 20.500 sharks, 
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When we consider the ranty of shark at- 
tacks among huntireds of millions of bathers 
each vear, We should as& ourselves a moral 
question: Because we like to swim and dive 
In an environment unnatural to our Specres, 
sitnehtior usto kill offtens of thousands af 
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With row power, o great white hurls 
itself from the sea while charging oa 


batted tine. Dhese, the largest of all 
predatory saris, i pire cl forrete 
rucssing came: How big? The current 
record stands at 21 feet for a specime 
token of Cobain the mid-] 546s. 
However, d seriaus challenger hos 
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nsure cur peace of mind? We have invented 
nanny sports more hazardous than going tnti 
the sea. When we kill ourselwes at these, wi 
lame no one else and « mpl accept the 
risks. But when it comes to sharing the 
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By ETHEL A. STARBIRD . sities Wibeoh Photographs by RICHARD 
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Like thirsty giants, the volcanic peaks of Molokai’s eastern end steal rainfall 
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Bevond the furthest road 

a primeval world unfolds 
tthe lush vallevs of the 
northeastern (toast. The chill 
weters of Kohtiwa Falls (left) 
arop 1,./o0) feet fo thie $20 11 
Aidwittt s longest tascide 
Deep in the tsiand’s forest 
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reserve, pray Jom anocter 
waterfall (above) mingles with 
the scent of eucalyptus ond 
wild ginger. Amaumau ferris 
(right, center) stand as tat 
Is ale feet 

For centuries, Molokai wis 
revered as ploce where 
relizious ntuals wen 
performed by powerful 
rehuna, or priests. One of 
the most famous, Lanikeula, is 
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Pure Hawaiian in origin 
and outlook, Rachel Naki 
tends faro patches today 

at 77 as she did as a child. 
The rootstock of the starchy 
tare plant is ground to 
make poi, for cenfunes a 
staple of the islanders, “In 
old days we eat mostly fish, 
poi, coffee, but all healthy 
people,” she save. “We pick 
Our own coffee—tt fust 
grow up." Hard work on 
the land hos always been 
her way to express her 

lowe for God and-for the 
island of Molohkat 
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ANN Y and Louise KRekahuna usually have their 
) hands full—with the red soil of their native Molo- 
kai. With only one small outdated tractor, they 
work a 40-acre homestead on this moccasin: 
shaped island, which is anchored about midway 
in the major Hawalian chain 

The day's hoeing and sowing were over. “Now we talk story,” 
Which, in local language, means conversation on any subject. 

Louise and 7 settled onto upended crates in their shacly back- 
yard. “I'm chop-suey Hawatian; Danny's full-blooded. You 
have to be at least half Hawaiian to get a homestead. When we 
first moved in, he was working out, ranching. The Homes om- 
mission say farm or forfett—that’s the law. We decicled to stay.” 

Breaking and cultivating expanding fields of squashes and 
sweet potatoes can be a precarious pursuit, Barges ‘may arrive 
late to pick up perishable produce for Honolulu, 50 miles away 
on neighboring Oahu. Without protective screens of wild cane 
orironwood, boisterous trade winds can flatten a crop; amarket 
glut may do the same to profits. And plant pests, finding the 
winterless weather a5 agreeable as humans do, munch and mul- 
tiply vear round. 

To ease the strain of economic uncertainties—and for the 
pure pleasure of it—the KRekahunas, both in their early 50s, still 
reap the island's natural bounty as did their ancestors. 

Together, we scooped sea salt from rocky pools above the 
reach of summer tides, plucked flowing manes of lnmw, edible 
seaweed, from south-shore shallows. With Louise, a patient 
teacher, I learned to select rapier-like /an/taia, leaves from the 
pandanus tree, which she weaves into hats and mats and sells, 

Danny needs no lessons on how to harvest the island's fish- 
rich reefs. “Spear squid, vou quick bite between eves where 
mall brainis. You no kill fast, you maybe end up with a nose or 
ear fullof squiggly arm.” Lopted to stay ashore and pick lauhala 

In the manner of Molokai people, the Kekahunas share. 
Neighbors had put a sack of onions on their boundary line; Dan- 
ny would leave some surplus avocados and papavas in its place. 

“That way, nothing goto waste. Everyone have at least a lit- 
tle taste of everything.” Under this giveaway program, amango 
Lknew of changed hands four times. 

Still more rural than most of Hawaii's other holdings, 





Molokai with its 6,000 inhabitants remains 
a sparsely settled enclave of scenic inconsis- 
tencies. Born of the fery outpourings from 
three long-extinct volcanoes, the Itttle 1- 
land—only 3&8 miles long and 10 miles 
wicde—divides almost evenly between arid, 
praine-lke west and lush, mountainous 
east, Despite its wide-open spaces and 
chronic lack of rainfall, the 
what few businesses exist here—ranching, 
pineapple plantations, 
and Kaunakakal, the only town 

Largest in terms of territory, 80-year-old 
Molokai Ranch still owns most of the west 
oer nore than half the is 


lancl’s usable 


West COntCaINS 


;TesotTt real estate, 
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Formulas for Survival: Diversity 


“We're a corporation now: we'd have a 
tough time UW we depended solely on cattle 
raising, though we're still running about 
6,400 head. We've had to diversifs 

As we jouncecl over custy tracks that vein 
his domain, manager Aka Hodgins pointed 
ns the old ranch 





out some of t 
has taken. 

“Hay is doing well: we're selling about a 
thousand tons a month. Our abundance of 
axis deer and game birds has always attract 
ed hunters. Now we're charging for shooting 
privileges, and we have more applicants 
than we can accommodate. 

“Del Monte leases 3.500 acres trom us fot 
pineapple production. Dole did the same un- 
ti] 1976, when it closed out its Molokai oper- 
ations. We're trying to find a new tenant fi 
the vacated land, but we're having no trou- 
ble with takers for Mauna Loa, the compan\ 
camp they built. There’sa waiting list to re it 
the old housing units as we upgrade them. 

Aka even found a use for a tract thorny 
enough to give a goat indigestion. He 
stocked it with wild African animals, crest- 
ing Hawais first game park, A paving al- 
traction for the tourist trace 

Molokai Ranch's most controversial deci- 
sion Was the sale of 6,700 prime acres to a 
mainland development company for house 
lots, condominiums, and a complete resort- 
hotel complex, the island's only one to date 

An old-timer expressed “YOu 
know who buving up alla Molokai? ‘Uncle 
Rapu., that who. Rverywhere now you see 
hi ~ Indeed tt has become prominent; 
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To soothe hard feelings after a well-fought 
Waiter & aoftod ll homer THIntent Annette 
Dato Cruz swerve inte an impromptu fata 


for rival pavers. The good-natured aloha 
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(ine of Molokatrs greatest-attractions; It's Dorothy Kanemitsu isn't much tallerthan 
where the action isn't the companv-baked loaves she sells 
Kaunakakai's main street—Ala Ma a thousand a dav throughout the state 
lama—is only three commercial blocks long. “My father-in-law start with one item— 
a peak hours it's about as becdes as the Japanese : ookie, ike doughy bun with sov- 
shoot-out scene in that chassic Western Alig bean lilling. He try bread: tt gooey too, Mi 
Noon. Dhe setting, too, is similar: hol, tree- husband improve, same recipe today, no 
less, fringed with false-fronted buildings preservatives, all natural ingredients 
and the vacant Kamal Theater, where the ‘We almost quit three vears ago. Qurdoc- 
last picture show plaved four years ago tor daughter in California say. “You come 
Among its businesses—predominantiy here-or youll never get a rest. We trv, Dut 
Japanese—the two most enduring and en- my hus band no like mainland. Bad weath- 
dea©ring eee) mh rat NPpoasite ens iii Phe ‘isl & Wicit Cis Lo Fo fishing like | nee “sc Uh i 
street. Neither family establishment has come back where we can relax." Working 12 
changed much in its years of operation: 65 hoursacay 
for the KRanemitsu Bakery, 42 for the Mid Tourism has benefited the bakerv, but il 
Nite Inn iwhich closes three hours earlier), bothers Dorothy. “Hawanan Islands such a 
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small place. If it grow and grow, soon like 
mainland; people see same thing as there 
Molokai best stay ke always, $0 in years to 
come children born will know how it was 
This is a fragile island, so easily destroved. 

“If we keep what we have, | think more 
visitors come if only fora short time. Better 
that than building another Honolulu,” 

Art Kikukawa’s restaurant, the Mid Nite 
Inn, began as moctestly as the bakery—with 
a saimin stand his mother opened. Four 
nights a week, departing travelers would eat 
the zesty noodle dish while waiting until 
midnight to board the interisland steamer 
Hence the name 

A strapping fellow who looks more suited 
to cattle ranges than kitchen ones, Art ad- 
mits he has never liked cooking. But he must 
be doing something right: he's got about all 
the customers he can handle 

“They're mostly regulars, whodon't want 
any changes, They kicked up an awTul fuss 
when EP putin new booths; the old ones were 
riddled with termites. They'd probably not 
if lL switched stoves, Theyre convinced the 
food would suffer if I cooker on anything 
but this old cast-iron relic.” 

Finding Art's place—where saimin is still 
a best-seller and prices remain reasonable 
usec to frustrate strangers. There was no 
sign, “The original one biew away in. 1947. 1 
liked the way the street looked without it.” 

Art shades his support of the status quo 
with a practical view of the future: 

“We're bound to get a new shopping cen- 
ter, and it may well have a restaurant. | 
don't worry about competition; it keeps me 
on mv toes, Those who grumble about 
growth are the ones who don't want to work 
Create more jobs and they'll have to.” 

To reduce Molokats present 5.4 percent 
unemployment rate—Hawats highest 
expanded agriculture seems the logical al- 
ternative to tourism. There's one big hitch, 
though. The native population may be 
fiercely possessive about their land, but few 
want to cultivate more than an occasional 
household garden plot 

Crecree Harada revrets the lack of interest 
in larve-ecale farming, @ven at present ca- 
pacity, the Molokat Irrigation Project he 
supervises can provide enough water—al 
minimal cost to hamesteaders—tor another 
14,000 agricultural acres. 
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Marching in step with land prices (top), 

on antigrowth sentiment is part of an evolving 
‘AA COMECLOUSNeSS GMOne some 
ilunders, who resist resort projects and 
Outside ownership of land fiistorically 
Hawaiian. in June 1980, a grass roots proup 
(facing page) successfully opposed plana by 
a. California devetoper fo bulid [Lonury 
condominiunis tedr Pukoo, an old Aowotan 
settlement. Resentment of wealthy strangers 
an Jfolokai may also be sharpened by the 
worst unemployment in the state. 

Mirna old ways with new, Donny and 
Louise Kekahuna (above) cultivate sweet 
notitoes and squashes on their 40-acre 
homestead and collect natural sea salt and 
pandas leaves 
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Once bunished because 
cy thew feartiu ise i fat 
PPro WECTITLS Were Pili 
ishore to die af oa colen 
paftaoiisned In Le66 at 
Koide, sown in tres 
purty photograph (above) 
ended Oy 2 O4- poe 
chifts. the windswept 
ssibheeniva became a 
natural prison aver the 
voors for thousands of 
disfizured souls. Siloamna 
Church (left), first oust 
Sey, muiries tne 
onieinal site of the colony 
later moved across the 
porninsuia fo Koloupopa 
Douwched dy thet 
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Waikolu had shown me a small sample ot Today this is a ghost coast, too rugged tor 
Molokai's other world ae magnificent any road to reach. [ts few foot trails would 

vst e ~ From Kaunakakaito Halawathis slowaSherpa, and even boatmen distrustits 
half: i b 
racked ides, corded Sones and cdeep-cleft but ats spectacular vallevs—Wuaikolu, 
vallevs. On the north side the volcanic land Pelekunu, Wailau, and Halawa—once sus- 
scape ends in fortress-like pali—clitis—that tained sizable settlements. Halawa, dead 
plummet some 3,200 feet into an unruly end for todays motorist, fas a few hide 
surf. Here, frequent rains streak the rocks aways occupied by the antiestablishment 
with myriad cascades, some exploding into § set; all earlier dwellings were washed away 
wind-whipped mist and rainbows before bv a36-foottsunamiin 1946 and not rebuilt. 
they reach the sea Noone knows who set foot on Hawaiian 
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Soh) first 
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began to populate the archipelago. [hes 
must have reached Molokal in large nun 
ms, Tock walls, and 
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plobe-girdling explorer, bypassed Molokai 


in LTS when he became Hawati's first 


known visitor from the Western worl. Se 


did all those whalers anc swilors who fol! 
loweclin his wake 

Which may be wih Molokai, of the state's 
six: largest islands, retains the highest mim 
ber of native Hawaiian people—37 percent 
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But midway in the eighth century 


Even Capt. James Cook, Engtand’s 





Wiest stl hwe as clid their earty forebears on 
the east end, though nowadays they favor 
the protected south shore 
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iis have been exposed to both east 
end exposures—north and south. Rachel, 
born in Pelekunu, spent the first 17 of ie) 
vears in Wallau, where she metand married 
Imu, 73. In these vears he helped deliver 
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lresidents, scaling thi 
palieach week and walking 22 miles to bring 
the mail from Pukoo 
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ne time lor sick, 
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Undaunted by his handicaps, 
John Kaona (left) fashions 
unusual! dolphin-shaped 
iewelry (below right) from 
candbax tree seeds in a 
workshop he built ot the 
Koloupapa colony 

Despite its centurtes-old 
etiam, leproay is rarely 
contagious, Thousands of 
peonle coycar visit the colony, 
oovrated by the Hawatian 
Department of Health, to find 
a cheerfulness expressed by 
patient Ed Kote on a rock 
message (above right) 

No. contptete cure hos been 
discovered for the most severe 
forms of leprosy, which ts 
named Flansen's dtsease after 
the Nomwesion physician who 
isolated the bacillus. Aut 
sulfone Grugs usd since the 
1940s control the disease and 
prevent contogton-s0 
successfully that Aahwupopo s 
patients can come ond eo as 
they please. Yet niiny, now in 
ther 608, prefer to renin 
among friends. in the titet 
collection of well-kept cottapes 
they heave lore fewer us forte. 


an occasional hunter or fisherman ventures 
into the valley, 

Shifting to.asouth-side address, the Nakis 
are still doing what comes naturally—rais- 
ing taro. And a flock of free-roaming chick- 
ens, a Molokai method of centipede control 

After 36 years under canvas, they moved 
intoa new house and need no longer toil hard 
fora living. Butit’s a habit they don't intend 
io break. “Sit aroun’, we dry up, we dic. 
Stretch and bend, it keep us strong.” Imu 
flexed his biceps, an impressive sight. 

Rachel voiced disgust with a neizhbor 
who, to curb through traffic, had strung a 
wire across the lane leading to the Nakis’ 
taro terraces. “Ged no like greedy land. Ltall 
belong to Him; He expect us to take care of 
what He fend us.” 

Among the last.of Molokai's taro growers, 
Imu and Rachel take care with a passion. No 
weed stands a chance amid their plants. 
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“Everybody want pol, but most too fazy 
to tend it. Soon no more taro, no more pol.” 

Most east enders do prefer other pur- 
suits—like fighting further development, 
which they feel endangers their traditional 
lands and life-style. Many know what over- 
building has done to Honolulu; others see 
without leaving home the sky rises that now 
shadow Maui's once unblemished beaches, 

Recognizing the need for more sophisti- 
cated weapons than talk, praver, and dem- 
onstrations, leaders of the movement are 
fast learning-how the law can be used for as 
well as against them. Already their educated 
efforts have paid off with one stunning vic- 
tory— defeat of a large project planned for 
the Pukoo area. 

Antidevelopment sentiment is fueled in 
part by a statewide drive among native Ha- 
wiilans tosé¢cure lands they lee! are righttul 
lv theirs by virtue of their ancestry. 
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yet, historically, landownership among 
these islands was limited toa privileged few. 
For almost a thousand years, local afin— 
chiefs—controlled all property under a 
strict, often cruel feudal system. Kameha- 
meha I put an enc to their power when he 
annexed the islands and became king in 
1810. The vast holdings of the alli passed to 
the monarchy, which during its century- 
lang reign doled out large parcels to those 
who won roval favor 

Like American Charles R. Bishop. In 
1875 he was granted half of what would be- 
come Molokai Ranch. His wite, Bernice 
Pauahi, last descendant of Kamehameha I, 
acquired the rest through inheritance. The 
complete 7), COO-acre package sold in 1898 
for $251,000, the price of a condominium 
apartment there today 

Among the leftovers of the ali period is 





a remarkably well-preserved chain of off- 
shore fishponds looping along the south 
coast (pages 190-191). In these tidal corrals, 
expertly enclosed with snug-fitting stone- 
work, early Polynesians raised fish, mostly 
mullet, to feed the ruling class 

Esidoro and Sifriana Pascua, an elderly 
Filipino couple, keep this ancient form of 
aquaculture ahve—but they may give up 
coon. Che pond thev tend is being smothered 
by mangroves; rent forit has almost doubled 
in the past several years; them catch has 
dwindled to an occasional Samoan crab 

“Baby mullets still swim up channel from 
sea; for 30 vears we put in pond to grow 
Baby barracuda get in too and grow.” Wad: 
Ing around to net mature food fish, Sitrimna 
has suffered three serious barracuda bites 
a painful memory that's taken the edge otf 
her enthusiasm for the fiehpond business 














The big tinte on Molokai ts sleepy Kaunohkahoi’s three-block-long business center, 


where master of ceremonies Butchie Dudoit introduces Moanea'’s Dance 


froupe (right) 


fora lively hola during Aloha Week. A celebration of things Howaiion, the 
festivities tate place each October. The folse-fronted wooden buildines on the 
main thoroughfare (abowe) of this largest tsland settlement retain a Wild. Weat 
charm—vwith an Oriental fiaver lent by foponese-American merchants. 


Valional Geographic, August [98] 





“nce so many mullet they come when | 
whistle. A partner want to put in tilapia, We 
say no, ano-good fish, eat other fishes, taste 
muddy. Partner no good either; he dump in 
tilapia when we not here. To get rid, must 
poison whole pond, wait two years, start all 
over. Someone else maybe, not us.” 

These days Esidoro spends less time at the 
pond, more at “school,” a: Filipinos call 
their weekend social center, a back-street 
yard in Kualapuu’s plantation community. 
There's a lotto learn there—if you: can find 
the place. Nobody's going to volunteer the 
information, 

Main attruction:; Wegal chicken fights 
and gumes of chance that police tolerate as 
long as they're small scale and locally run. A 
patron named Joe approves the arrange- 
ment, “But just in case, the house takes a 
small cut. For possible fines or legal fees.” 


Pineapple Economy Slows Romance 


Because pincapple growing is labor inten- 
sive and the last importation of field workers 
originated in the Philippines, 30 percent of 
Molokai's population belongs to that ethnic 
group. Recruited in their teens at wages that 
precluded the luxury of family life, many of 
its men remained bachelors until retire- 
ment. Alot have made wp for lost time since. 
returning home, sometimes after a 30-yea 
absence, to acquire young brides often pre- 
chosen by relatives or friends there. 

Fonciano Raguindin made this pilgrim- 
age five vears ago when he was 65, his wife 
20, “It's good to be married, New happiness 
for vears T have left, Sorne make fun, call 
me the old man. Then how come I got three 
kicks already?” 

Fringe benefit of these Mav-December 
marriages: a pool of energetic young women 
eager for Plantation jobs that many young 
males now spurn. 

With some 300 employees at peak season, 
Del Monte is still Molokai’s leading /unna— 
boss. Manaver Robert R. Kehlor has no 
worries about a personne! shortage. 

“Scientific and technical advances, 
changing practices, they're increasing faster 
than the labor supply is shrinking. New 
plantings are yielding three crops now in- 
stead of two, and we're converting rapidly to 
drip irrigation. 50 we can get along with 
fewer people.” 
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By local measure Del Monte is a most 
impressive operation: 3,500 acres under 
production; 26,000 plants an acre: 60,000 
tons of fruit a year forits Honolulu cannery. 

While most Molokai people tend to con- 
gregate, as do Del Monte employees and 
tetirees, in small communities or sub- 
divisions, Joyce Kainoa (pages 216-17) has 
other tastes, A 34-vear-old widow and the 
mother of six, she prefers the seclusion of an 
uninhabited north coast vallev. To discour- 
age strangers, only one helicopter pilot is 
cleared for landing; the hazards of her rock- 
strewn harbor hold curious boatmen at bay. 

Despite this voluntary isolation, Jovceisa 
warm, outgoing woman deeply involved in 
preserving What's left of old Hawaii, secur- 
ing landrights for native people, procuring 
legal aid for those in need. She has simply 
elected to re-créate for her family the un- 
complicated life-style-of her Hawaiian ante- 
cedents, which is how she, too; was raised. 

“For years | fished commercial, living 
summers in Wailau Valley to work these 
windward waters. Sure, the kids went with 
me; they knew what they were getting into 
when we mover here. 

“There's too much hasele on the outside, 
too much dependency on nonessentials. Af- 
ter two vears here, we're eating better than 
most, harvesting what nature provides— 
fishes, goats, pigs, fruits from the forest. But 
we never take more than we need.” 

The Kainoas and Joyce's friend Mike 
have given nature quite a nudge. Behind 
their bluff-top house, carefully sited for 
compatibility with its surroundings, one 
anda half acres of terraced gardens bear the 
bounty of their industry: taros, cabbages, 
corm, beans, potatoes, squashes, sugarcane, 
wheat for flour, bananas, avocados, figs, 

“No chemicals. We don't know good bugs 
from bad bugs, so we don’t fight them. We 
just grow enough for everybody.” 

Joyce occupies land to which she holds a 
title, but she has built her home without the 
necessary permits, 

“Til waited for permits, we still wouldn't 
have aroofoverour heads. We're more care- 
ful than regulations require about erosion, 
pollution, conservation, sanitation. After 
all, we're the victims if we mess up.” 

All the Kainoa voungsters respect and 
protect their environment, a lesson too few 
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learn al any age. And their unorthodox edu- 
catlon is more meaningful in many wavs 
than standard schoolroom fare 

“teach them all | know—readineg, writ- 
Ing, about plants and animals, about agn 
culture, about what lives in the sea. They 
know our fish, recognize which to avoid for 
safety ssake andl when the ocean wants to be 
left alone 

“They ve learned first aid and preventive 
medicine froma doctor friend of owrs: also 
a lawver who sometimes Visits is giving 
them & continuing course in our legal sys 
tem, Vital knowledge tor all Hawanans who 
want to keep what littl they have lett. The 
kids know that they will be on the losing 








end it they play hooky in this household.” 

So far, the family has suffered no major 
mishans except the loss in a storm of their 
only transport—the scow and powerboat 
that brought them here. “Geol willed it. 
Maybe He thought that was too much lux- 
ury. Perhaps it was.” 

Inanemergency the Kainoas must hike or 
swim forhelp. Afoot, it’sabout 20 miles over 
rouch and tilted terrain to the nearest road. 
Lsually the surt is even less inviting 

“Best head for Kataupapa around the 
bend. Take off from our point and even 
if you're not a strong swimmer the cur 
rent will sweep vou straight to Waikolu 
Valley, which is a couple of miles away. The 





Ancient and alternative life-styles join os Molly and Jade Brushie!l exchange vows 


on the site of an old Hawation temple. Peasy Hau Ross, a kohune, conducts the 


a 


traditional: Himvotion wedding. ihe couple's week-old doushter, (iinwa, in ad gown 


cut from fier mother’s dress, attends in the armeé of 0 friend 4A Aardtul of fomllies 


hos resettled the remote Halawe Valley, depopulated in 1946 by a 36-foot tsunami 


Moaltokai—FPorgenten Hawail 
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settlement 1 only 

In 1866.8 pitiful band was cast ashore near 
the same spot, forever banished to empty, 
windswept Kalawao with only their waning 
strength to provide food and shelter to sus- 
tain their maimed bodies 

Thus Molokai received its first of many 
innocent outcasts whose only crime was con- 
tracting leprosy. Now known as Hansen’ 
disease (for the Norwegian doctor who in 
1874 identified the microorganism thai 
causes it), the disfiguring ailment was then 
uncontrollable and believed far more conta- 
rious than it really is: 


short walk beyond.” 


The treatment in those early davs varied 
little: Round up all the islands’ afflicted, 
adults and children alike: dump them at 
Kalawao without professional care; deprive 
them of their civil rights 

The settlement endured a painful record 
of hardship, lawlessness, anc) misery that 
was almost totally ignored by the outside 
world until the arrival.in 1873 of Joseph de 
Veuster, a Belgian-born Koman Catholic 
priest known as Father Damien. Learning 
of the plight of Molokai's forgotten exiles, he 
chose to spend the rest of his life serving their 
spiritual and physical needs. Aiter 16 vears 


Too rough to ride on a windy October day, the surf botis onto Popohoku Beach, 


where o hotel chotn his built Molo 


rol" oniy major resort complex. Stretching two 





of extraordinary accomplishment, Father 


Damien contracted the disease himself and 
died at the age of 49. 
Inspired by his martyrdom, other volun- 


teers began to arrive under relaxed rules of 


nonpatient residency; more public and pri- 
vate funds started trickling in—never 
enough of either until very recent years. The 
first real hope for the afflicted emerged in 
1945 when sulfone drugs proved effective in 
arresting most cases. 

Todav's scene is a farcry from those tragic 
yeurs of neglect and suffering. The 118 re- 
maining patients (admissions ceased in 


1969) ve -in a neat cottage community 
called Ralaupapa, directly across the penin- 
sula from the now deserted east side where 
Father Damien began and ended his labor of 
love. Residents enjoy all the amenities of 
this modern age, including regular air ser- 
vice connecting them to anywhere in the 
world. They may 2o and come as they 
please, leave forever if they wish, (New 
cases are treated as outpatients by a Hono- 
lulu clinic.) 

Day visitors willing to respect the pa- 
tients’ privacy are welcome: Each vear thou- 
sands descend (Continued on page 218) 


miles along the western coast, the beach offers a haven to visitors seeking 


solitude, In the evening the bwhts of Oahu wink across the channel. 
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Cowboy of the Year Busry Sonn here 
showing off fis daughter and 1980 trophy; 
(right), works at Tropic 4) Rentt-AciMutle 
when not competing in one of Molokat's 
frequent rodeos, As chief mule skinner, ha 


euides visitor En mtulebock down a 


precipitous 3"),-mile trail to Ralaupapa 


Fide Boy Nesrilla (belo) 
sifeguarding the hats of several contestants, 
le @ corpenter by trade, Kepordiess of 
profession, nearly evervone on the island 
BRS oO passion for the cowpay life. 
Through clouds of red dust, the Aoruis 
of 70,.000-acre Molpkal Ranch herd the 
first of 6,400 head of Santa Gertrudia 
cottle to mew Pastures On Cre san drive 
of the summer (left). Before the ranch 
was established in 1498, King 
ap ehameha V also raised cattle on 
ES pra irie-(the weet end, 








Practicing what she teaches, defender 
of Hawatian tradition _/ovce Kainoa 
re J aa crn 


moved her family to an isolated northe 


peninsula (right) and revived old ways. She 
gives her children. swrvival courses—from 

to farming and fishing 

ang of 
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Al one session fhe reviews the mear 
AHawation place-nanes (below). At 
i 4 io relieve | 


(bottom) she shows 
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Like the Swiss Family Robinson, the 
Kainoas live by their wite. But unlike the 
chiroacters of the lohan Wives novel, 


wito built ingenious contraptions for 


converiicnces, the Katnows seek to harmonize 
with their surroundings, As their Hawatian 
ancestors did, they take pigs, goats, fish, 


and fruit from the forests; Thetr organic 


garden Produces Ciiriis, eel potatoes, 


sweet carn, dnd Irish potatoes. After a storm 
destroyed their boots lost year they decided 
not fo repoace titer. So wher-Visitors 

arrive by sea, fovce ferries their belongings 
Ind washtub (left) A friend stays 

with her children when joyce periodically 
returns to the outside w corid 1 to bebay for 


ie meatian land rights and legal aid for the 


cark 


fedv. Pursuing her dreamt of independence, 


5 x heipe other Aawattians find thetr way 





the three-and-a-half-mile cliff trail by mule- 
back or plane hop in from Honolulu to the 
peninsula's tiny airstrip. 

Only the fortunate few make the airport 
run with Kenso Seki, who has spent 52 of his 
70 vears here. We traveled in stvle in his 
1928 Mocle!l A Ford, ite fenders filigreed by 
salt-air corrosion, its leaking radiator aver- 
aging a mile a gallon—of water. 

As we rattled past the movie theater, | 
asked Kenso why, in writing the current at- 
traction on the blackboard marquee, some- 
one had included its rating: R. He grinned. 
“With us, you can’t be too careful, After all, 
our average age is only 61." 

Kenso ison the move as muchas anvone al 
Kalaupapa. His living room is papered with 
pennants from the many places he’s been— 
from San Francisco to the Kennedy Space 
Center, Mexico to Niagara Falls. He's sav- 
ing now for an Australian tour. 

“I don't mind visitors; it's one way for 
them to see they needn't be afraid, 1 would 
hate to have to leave here for good; it's 
the only home I know. But at the rate our 
numbers are going down, we may have to 
goone day. Upkeep will be too expensive for 
just a few.” 

Kenso needn't worry. Lifetime tenancy 
has recently been guaranteed by the state 
government, which operates the facility 
with federal funds. Concerned about what 
will happen after the last are gone, patients 
overwhelmingly supported legislation, 
which was passed in December 1980, to 
make the peninsula a national park. 

Paul Harada, one of Kalaupapa’s prime 
movers in this matter, applauds the act for 
preserving many of the present structures 
“as a memorial to what has happened here 
and will never happen again. I'm one of the 
last generation to be admitted; I don't want 
to hang around after the neighborhood is 
down toa handful. But I believe most of the 
buildings should remain where they are.” 

Paul is glad his case preceded the sulfone 
breakthrough. “My wife and I—she's a pa- 
tient, too—have seen our prospects for a 


long and full life advance dramatically. 
We've achieved a degree of normalcy we 
neverexpected back then, Kind of adeliver- 
ance, ina way." 

Patients realize Hansen's disease is not the 
only enemy; their incidence of blindness and 
kidney fnilure is well above average, Yet in 
this peaceful setting of flowering shade 
trees, immaculate lawns, and gardens 
painstakingly tended by badly crippled 
hands, | sensed a general feeling of content- 
ment, camaraderie; the oneness of a close 
family, Asif evervone has taken to heart the 
message Ed Kato lettered on a strectside 
stone: Smile... It No Broke Your Face. 


A Growing Future for Molokai? 


Topside, as Kalaupapa residents refer to 
the rest of Molokal, the public mood is more 
difficult to diagnose. Certaimly there's no 
oneness here over the one issue uppermostin 
every mind; to grow or not to grow. 

Last of the state's major islands to be dis- 
covered by developers, Molokai has just be- 
fun making waves among speculators and 
those who think the nearest thing to earthly 
paradise (to sav nothing of a foolproof in- 
yestment) is toown a piece of Hawan. 

This sudden attention after vears of being 
ignored frightens some, delights others. 

Many of Hawalian descent as well as oth- 
er native-born Molokaians have joined 
Caucasian immigrants from the mainland 
and neighbor islands to form a substantial 
antibuilding bloc. Cerebral ratherthan com- 
bativein their efforts, they've made progress 
instaving off the megabuck invasion. 

A splinter group seeks to do the same but 
through more militant means, Another fac- 
tion frankly favors the input of outsiders to 
fatten the island's too lean economy. 

A pretty standard stratification In many 
desirable spots these days. 

Split as they may be over the expected on- 
slaught by off-islanders, nothing will divide 
Molokai's people on their determination to 
preserve their identity, to control their desti- 
ny. Perhaps they're intimetodo both. [] 


A world away from sophisticated society, Joyce Kainoa'’s son Sammy mity 
well count the blessings of an untouched part of Molokai. But as pressures 
build to chunge the island, he may also wonder how long his home will 
remain as natural and unspoiled as a boy daydreaming ona rock. 
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Recently discovered inscriptions and paintings made 1,200 
years ago ina remote cavern in Guatemala are a boon 
to scholars—but also a lure for thieves who already have 


a Art reasur 


BY GEORGE E. STUART  sanonai ceoaname ara 








damaged some of the artworks with saws. Guards have been 


appotinte d to protect the art and writings, which name 
dates and notables oT the Classic pe riod. 


Discovered in Cave 


notographs by WILBUR Ek. GARRET] 





Portal to hell tn Maya retigion, tie 
caves foothy mouth yawns over the 


National Grenerrapiic team exoloring 


turnmbled walls and tombs (facing page) 
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Before this vistt, looters fod ransacked 


only [he entrance, where aut 
archaeologist George FE Serre 
examines polychrome bits of potten 
(above), Countiess unex at teenth LiTPIS 
dot the remote Petén region. Jungle 


eTLeu [fe one new to schol irs, o three- 


vrai tcl conuplex near the cove (below! 
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fGHT FLARED from the scribe’s torch of 
ocote pine, illuminating limestone 
walls deep in the caye. With strokes of 
a fine brush of animal hair, the Mava 
Indian carefully recorded his message 
in two columns of elegant hieroglyphs some 





1,200 years ago 

Elsewhere in the gloomy chambers athe 
artists occasionally added graffiti—pictures 
of games ancl MUSICIANS, More inscriptions 
even erotica, a rarity among remains of 
normaliy decorous Mava 

Then the last torch flickered out, and the 
inscriptions surrendered to the caves dark 
and silent sanctuarv—until one day last 
VGaur, W hen two modern Wha a farmers dis- 
C4 erecl Its hicicte mh FeCceescs The ir electric 
torches brought to light an extraordinary 
archive—tuntouched and unknown for more 
than a millennium—that survives from the 
lant ace of Mava civilization 

When news of this discovery reached me 
through friends in (suatemala, | immediate 
ly sought the government's permisston to fly 
to the site. | had reason for urgency 
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vas ruins are discov- 
ered in the haunts of the ancient Mava, the 
are menaced, Despite the best efforts of the 
(suWatemalan government, swarms of looters 
sccking Salible artifacts mutilate fercaies 
stonework with heavy tools and power 

ws. A carving sliced from astela can bring 

he despouer hundreds of dollars; in a New 
York or #uUrith art gallery, it may fetch 
thousands. We were later to learn that our 
fears were justified 

A helicopter set us down at the remote 
farmstead of Emilio and Bernabe Pop, as 
close as we could get by air. Qursmall band 
included Wilbur E.. Garrett, Editor of Na- 
TIONAL (FEOGRAPHIC John M. Reshishian, 
biomes DD. C., surgeon interested in 
all things Mava; and my son David, who at 
[5 isan ack nowledged expert at deciphering 
the May a's complex hierogiyphic writing 

Mike DeVine, an American farming in 
(ri: hac offcred to lead us to the 
cave, known a5 WNaj Dunich—"‘stone 
house, or “cave —in Mopan, a local May; 
tongue, We set out promptl, from the Pops’ 
thate + reatad farmhouse 

Laden wit a came ‘ras and flashlights, we 
hied along a muddy trail guarded by lime- 


stone outcrops and giant ceiba trees, held 


Nowadavs, as quick] 











red signs in the nether regions 


PIRST EXPLORED in the 

summer of 980, Naj Tunich — 
“stone house,” or “cave,” in 
local Mopan Maya dialect — 
forks near where the first 
artworks were found in the 
Passage of Rites. Throughout 
the cave, prominent glyphs, 
figures, and natural features 
supplied tithes for chambers and 
galleries where artists once 
worked by torchiight. 

Many gtyphs can only be 
partly deciphered. Others 
remain completely enigmatic. 
But milestone dates of the Maya 
calendar indicated by same 


TO WEST TERMINUS 
The Hall of Balam, named for the glyph 
interpreted as “jaguar,” and the Chamber 
of Crystal Columns {pages 220-3!) form a double 
cul-de-sac 300 meters down the 
En route Nes the Hall of Musicians page 233). 
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Gray 


glyphs (bottom right) place them 
around the mid-eighth century 
AD,, peak of Classic Maya 
culture. Great temples arose, and 
large cities thrived in the now 
sparsely populated lowland 
of northern Guatemala (map). 

In times of drought, watered 
caves like Naj Tunich are 
cenotes — natural wells — that 
often meant survival. Yet in the 
Mayo universe, caves also 
reached into the reaims of the 
dead. Thus they relate to both life 
and death— awesome themes 
reflected in Naj Turich’s art. 


PASSAGE OF RITES 
Artist at right paints « figure holding a 
bloodletting instrument (page 235). To his 
left, another works on a wide pillar that 
today displays 20 figures and /2 texts. Here a 
ballplayer and figure with conch are found 
(page 232), and four sexually expicit figures. 
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This feature, #70 meters away 
at the end of the passage, BEARER OF FIRE ROOM 
war named by A treasury of (5 figures 


ho followed the National 
Geographic's team to chart a seated noble (following page, 
a long 


a dwarf (page 277). 
glyph series (pages 220-21). Glyph 
of a figure bearing the fire 


the cave for this painting. 





TO CAVE MOUTH 
Along lewel passage called the Grand 
Poo! ie between here and the entrance, 








holy by the ancient Mava. Then a shout 
from Mike, “We're here!” We saw a thick 
limestone shelf and, beneath 11, a huge black 
opening: Naj Tunich. 

Slipping and sliding, we entered the cave, 
climbing down tea large and level clay floor, 
Fringed curtains of white stone hung from 
the distant ceiling. 

Ahead, the penetrating half-light re- 
vealed a steep, boulder-strewn slope ter- 
raced with high flagstone walls, some partly 
collapsed. Near the base of the slope a sun- 
beam spotlighted a patch of color—a small 
pile of brightly painted pottery fragments. 

“Looters,” Mike declared. “Luckily they 
got no farther than this.” The fragments 
appeared to be of the late Classic period, 
predating the tenth century 4.D, The looters 
also had pried masonry walls apart to reveal 
rectangular cavities, probably tombs. 

Though we had hardly penetrated the 
cave entrance, it was time to turn back; 
darkness already was falling along the jun- 
ghe trail outside. Tomorrow we would see 
the hidden glyphs and paintings of the cave. 


In the Heart of Classic Maya Land 


Naj Tunich lies in a geographic region 
known as the Peten, centered in northern 
Guatemala. A jungle-clad lowland, it forms 
the heart of the Maya area (map, page 224). 

Today this eastern part of the Petén is in- 
habited by several thousand Mava Indians, 
like Emilio and Bernabé Pop. The Pop fam- 
ily boasts the basic inventory of chickens, 
pigs, turkeys, and ducks, as well as a couple 
of mules, Their home, astructure of wooden 
poles and thatch with packed dirt floors, dif- 
fers little from Maya houses of antiquity. 

In this virtually trackless land Classic 
Mava civilization developed about the third 
century A.D., spawning great cities whose 
ruined mounds and temples still tower 
above the jungle. Across this vast lowland 
region sophisticated farmers held the jungle 
at bay and wrested crops from the thin soil. 
Those cities and farmers thrived until 


around 900, the end of what we archacolo- 
gists term the Classic period. 

Part of the history of this Classic period 
has survived, due largely to a long roster of 
niers who left records on stone monuments 
and painted vases, naming their ancestors 
and noting reigns and conquests. The Naj 
Tunich inscriptions could provide still an- 
other context for that imperfect record. 

Caves were of immense importance to the 
Mava, as they were to all people of ancient 
Mesoamerica, In the 
Maya view of their 
cosmos, the universe 
was basically a giant 
square of carth upon 
which men walked. 
At its center stood 
the giant tree of life, 
the sacred cetba, or 
yaxche, whose foliage 
extended to the sky 
and whose roots 
reached into the un- 
derworld. 

Xibalba, the Maya 
underworld, was 4 
dread place inhabited 
by evil gods of death 
and sacrifice. The 
Maya believed caves 
to be entrances to this 
hell and all its associ- 
ated evils. Like many 
items in the catalog 
of Mesoamerican cul- 
lure, however, caves 
constituted a mixed 
blessing of opposites, for they often con- 
tained water—-so precious to a civilization 
that had to survive through annual dry sea- 
sons and the caprice of drought, It was clear 
to David and me, from our knowledge of 
Mava literature and iconography, that the 
great cavern of Naj Tunich embodied the 
dread Xibalba. 

Early the next day we were at the cave 





Shaped in infancy, sloping skull of the Maya elite distinguishes a 
seated figure (left). A dwarf with a topknot (above) might belong 
to either the underworld or the heavens; dwarfs inhabit both realms 
in Moya myth. Dr. Stuart describes these-and other figures as 
“some of the moat beautiful examples of Maya art." 


Mova Cave Art Discovered 
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again. This ime we pushed bevond the pot- 
tery and entrance walls and prepared our 
gear for the climb into the back chambers 

We descended through the upper level 
and soon found ourselves ina narrow tunne!| 
festooned with stalactites, Mv straw hat was 
most useful here; the scrape of the brim 
warned of unseen formations before my 
head bumped them. We pushed on 

Ahead lay blackness. Mike's headlamp 
bobbed to the left and below as he descended 
along a convex ledge that hugged the wall of 
the room. Trving to catch up, I shoved my 





Resting in the underworld, George 
Stuart and his-son Dawid take a break on 
the Chamber of Crystal Columns 
(facing page), Maya former Bernabe 
Pop (above), here at home with hts 
donghter, first discovered Noj Tunich 
while hunting with his father, Emilia, 
ond accompanied the Geographic team 
on its trip to the site. He reported 
hearing voices in the cave. Says Dr 
Stuart, “After he told me about it, I 
herd thes feo.” 


“h yur 
Led 


tripod case forward, hoping it wouldn't fall 
into the darkness below. Soon I wished it 
would, so Lcould cling to the irregular wall. 
Just as the ledge vanished into nothingness, 
the flashieht—held firmly in my mouth— 
revealed a dark crack to the left, and Pheard 
the voices of the others 

Negotiating the narrow slot, Preached the 
blessed lower level. Soon we were dancing 
through wet clay and around a pool of 
crystal-clear water. 

Achimb up a slick bank, and we were ina 
passageway large enough fora London bus. 
Soon it narrowed and forked. We took the 
left tunnel 

After many more twists and turns, and a 
scrabble up along dirt slope, suddenly John 
spotted’ an incredibly well-preserved in- 
scription—two columns of glyphs, pains- 
tlakingly painted with a delicate brush, We 
gathered before it in awe, standing in the 
very spol where the scribe stood perhaps 
L, 20) Years Ago. 


Glyphs Pose a Challenge 


“There's a. date at the beginning,” mused 
David, “an event and some names 
there's a date that hasto be a period ending!" 
That would mark an important station on 
the Mava calendar. * 

The Classic Mava considered the num- 
bers and the days in their calendar as a 
procession of gods who marched along an 
eternal trail with no beginning and no end. 
There were stations along this trail—one for 
every day, others to mark the end of every 
epoch, or period, The Maya saw special sig- 
nificance in those involving numerical co- 
incidences, much as we note with mental 
ceremony when ourcar odometer completes 
a “station” suchas 100,000 miles 

David may have spotted one of these sta- 
tions among the two columns of glyphs. A 
quick reference to the Maya calendar tables 
he had brought enabled him tentatively to 
equate it to June 30, A.D, 741. This date ts 
consistent with the pottery in the cave en- 
trance, and the glyphs’ general style is the 
same as that found elsewhere on vases of the 
period 600 to 900, 

We continued our quest in the dark pas- 
SADEWAYS. (Cantinurd on page 254) 


"See “The Maya: Riddle of the Glyphs,” by George 
FE Stuart. in the December 1975 GOGRAPHIC. 
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Webs of mythical meaning surround 
many of the figures. A conch shell lying 
before a seated figure (facing page, top) 
curries associations with the sea—often a 
metaphor for the undenvorid—where the 
cun daily dies and is reborn. Shells, 
however. are aise blinked ritually to caves 
where fresh water is found, thus enbodying 
the Mowa life-death symbolism. AL the 
column's center, a ballplover wearing a 
étruw hat, torso anor, fuar skin, and 
mnecpads faces acourt wall and a ball 
topped with the svrbol for the number 
nine, also the number of levels in the 
undervorid. Legendary ball games pitted 
men and gods in contests involving death 
and rebirth, imbuing the sport with 
religious connotation, To the lower left of 
the piayer, a figure—drawn in @ three- 
quarter profile, rare in Maya art—may be 
performing a religious act of genital 
mutilation. Varidals’ scratches now deface 
the ballpiover's arm (left) and smear a 
drummer (above left) who, in procession 
with a piper (above), was photographed 
earlier undomared 


(Continued fram page 228) Behind the 
two-column inscription isa chamber we call 
the Hall of Balam, for one of ite 67 hiero- 
clyphs may be that word—Mava for “jag- 
uar.” Like the ather texts in Naj Tunich, this 
one contains phonetic clements that should 
prove priceless in further understanding the 
intricate mosaic of Maya script, a quarter of 
whose syllables still defy decipherment. 

Nearby a convex crust of limestone was 
cracked like ice on a frozen river—probably 
the result of an earthquake. A new worry! 
We cased down through a hole into another 
chamber. Mike's flashlight revealed pale 
curtains of stone that bore more glyphs and 
gave us a name for the room: Chamber of 
Crystal Columns. 

Bernabé suddenly flung up a hand. 
“Sesh!” he hissed, “Hay gente.” 

People? We strained our ears; but heard 
nothing. No intruders were approaching 
from the cave entrance, as Bernabé had fan- 
cied. Yet the danger was real enough. A 
small pyramid near his cornfield had recent- 
ly been ransacked. And a band of 30 to 40 
figures, some armed with automatic weap- 
ons, had been seen slipping through the 
brush, We knew that in Guatemala looters 
would not suffer discovery lightly—if cap- 
tured, they face an erght-year prison term. 


Getting To Know Ancient Seribes 


Bill Garrett approached one of the col- 
umns and called out, “Drawings of human 
figures!" We gathered in the narrow pas- 
sageway. There, in sketches barely a foot 
hich, a ball game was in progress (pare 231). 

Brightly visible, one figure stood casually 
beside a column of glyphs, gazing. The ob- 
ject of his scrutiny wasa stair-step pattern of 
black lines representing one side of a ball 
court. A black ball seemingly was bouncing 
from its surface, Facing the ball court and 
spectators, a player knelt in full regalia— 
headdress, kneepads, and chest padding. 

More ritual than sport, the ball game gave 
ancient Mesoamerica one of its great distinc- 
tions. Played in a stone court with a hard 
rubber ball, the game provided an arena 
both real and mythical, in which kings 
played kings, kings played gods, gods 
plaved gods, and the losers were sometimes 
sacrificed. The lore of the ball game is per- 
meated with celestial motifs—ancient tales 
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of the sun, the moon, and the planet Venus. 

On our third and final day, before our 
strobe and Nashlight batteries gave out, we 
explored two more rooms, one near the junc- 
tion of Naj Tunich’s two main tunnels, the 
other down the dark passageway we had 
passed the day before. The first, to be called 
the Passage of Rites, bore several sexual 
scenes, <eldom found in Mava art, Whether 
or not their creators intended it, these depic- 
tions possess a powerful shock effect. 

Here, along with a host of glyphs, some 
other small sketches peopled the walls with 
figures diverse and often whimsical: a bail- 
player in a straw hat; a small figure con- 
templating a conch shell; a bearded man in 
profile. Not far away we found three musi- 
cians playing instruments, including a 
drum. Just below them wesaw afaded scene 
suddenly take shape—vyet another ball 
game, this one involving a dwarf. 

By now David was able to identify a sort 
of hieroglyphic “handwriting” that distin- 
guished our more prolific cave painters, “I'd 
say at least three main scribes were in- 
volved,” he concluded. 

Hot, dirty, and disheveled, we finally 
sloggec back to the fork, and inte the right 
tunnel, to the last gallery we would see. Its 
walls appeared almost pure white, while 
erosion hac rounded the stone in strange 
curves that reminded me of a giant Henry 
Moore sculpture, 

John’s flashlight, playing over the scene, 
picked outalong horizontal inscription done 
in elegant Classic-period calligraphy. Again 
there was no apparent pattern to help us de- 
cipher it on the spot. 

But we did notice it included a rare figure 
glyph, aseated man bent agaimst the weight 
of a tumpline holding the glyph for “fire” 
(page 220, at far left). We called this cham- 
ber the Bearer of Fire Room. 

David pointed to a more finely rendered 
inscription that appeared near the great 
horizontal text. “It was done by the same 
artist whose work we saw in two other 
rooms,” he said. Here also were small fig- 
ures, & seated dwart, and delicate faces in 
profile. Some were unfinished, as if the 
painter had been practicing or doodling. 

Paintings of dwarfs. And ball games. And 
conch shells. The cave setting itself. Slow- 
ly we perceived a glimmer of consistency 
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in the Naj Tunich mixture of motifs 

Dwaris occur again and again in Classic 
Maya sculpture and vase painting. From 
our knowledge of Maya iconography, they 
appear to be connected with celestial gocls 
For example, at Vaxchilan, 2 major site to 
the weston the Mexican «ide of the Usuma- 
cinta River, dwarfs appearin a bas-relief as 
stars watching a ball game. 

Perhaps in Naj Tunich they have the 
came role. At-any rate, they form a link be- 
tween ball game, underworld, and sky. In 
the cave of Naj Tunich, it may be that the 
Mava sought to memorialize the interrelated 
motifs of life, death, and the cosmos. 

We are enormously grateful to Guatema- 
lan officials for the privilege of visiting this 
remarkable Maya treasure, especially ta Dr 
Francis Polo Sifontes, general director of the 
country's Institute of Anthropology and 
History, and to Gen. Fererico Fuentes €C., 
who craciously provided ws with an air force 
helicopter and pilot 

Bad weather delaved our helicopter flight 
back to the capital city for several days. 
David and I spent part of our wait trying to 
unravel the clates In the cave. Twice we 
identified the important date 3 Ahauw 3 
Mol—June 30, 741, by the correlation used 
by most Mayanists. If our assumptions are 
correct, ttappears that the dates of Na} Tun- 
ich range from around 733 to 762, 


Cave Painted When Tikal Flourshed 


These three decades mark the very height 
of Mava civilization, While scribes labored 
in Na} Tunich to paint their-still mysterious 
records by the flickering licht of ocote torch- 
es, the great Temple IV was being com- 
pleted at the magnificent Maya metropolis 
of Tikal, about a hundred kilometers away. 
And artisans there were carving (ts massive 
wooden hntels with the same date 3 Ahau 3 
Mol to henor a mysterious monarch we 
know only as Ruler B. 

And, unknown to the Naj Tunich artists, 
their civilization as they knew tt would last 
only a century or so longer. But their works 
—whatever they may mean—would endure 
for more than a thousand vears. 

Moved as I was at viewing these subterra- 
nean wonders, [ feel a certain melancholy, 
too, that they came to light at all. For now 
they bear the curse of discovery, 


Moava Cave Art Discovered 


Only two months after we had returned 
home, Mike DeVine phoned me from Gua- 
temala. Our fears were realized: Others had 
penetrated the inner recesses and tried to 
slice off the intricate bali-court scene, leav- 
Ing 2rievous scars. 

The Guatemalan government moved 
swiftly to place Naj Tunich under armed 
guard. But there remams the sad certainty 
that elsewhere in the remote, broocing Pe- 
tén, others are seeking—and perhaps find- 
ing and despoiling—similar treasures of the 
ancient Maya heritage. [] 





To nowrish the gods, hnuiman blood 
was drawn, sometimes by piercing the 
penis with astute ray spine or obsidian 
mancet A figure holding a bloodletting 
Instrument (above! may be preparing 
for the ritual. The meaning of this and 
other Naj Tunich paintings may never 
fully be Rnown. But the newly discovered 
artworks, threatened both by time's 
erosion and by man's rapociousness, 
may hold a key to the fill rich tapestry 
of the Maya's lost grandeur, 
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FINLAND'S CAPITAL HAS ITS 
HEART IN THE COUNTRY 





By PRHUT J. VESILIND 
Photographs by JOD] COBB 


lH Shh) hha GTAP 


HE SUN STARTS TO NIBBLE through the 
} arctic winds in early spring. Daylight lingers into 
dinner hour, and there is.an irresistible tug at the 
Helsinki soul to welcome the passing of winter. 
On weekends solitary fishermen sit like toads 
on the still-frozen sea, their giant hole-drilling a 

augers curling beside them, On the ice the people come SUON ENJOEN 
and go, cross-country skiers and strollers, and young kick- 
ers of melting chunks of winter (following pages). Thev 
walk in pairs, arm in arm, or alone, just strolling in the 
healing sun, vetsilently and almost magnetically apart, as 

if guided by a surrealist choreographer 

“Being on the ice,” Helsinkians call the Sunday ritual, a 
celebration, really. But in this city of dignity and reserve, 
only a brief smile, a relaxed shoulder, and an occasional 
balloon hint:at the holiday intent of it all, 

The capital of Finland lies on the latitude of Anchorage, 
Alaska, and clings to a windswept outcropping of granite 
hillocks like a hand stretching into the Gulf of Finland. 
Half the metropolitan area’s 737 square kilometers (2384 
square miles) are undisturbed shores, lakes, and forests, A 
broad swath of woods, Central Park, bisects the city north 
of the railroad station. 

“Sometimes after work,” a young draftsman told me, “T 
just strap on my skis at the door of my apartment house, 
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and before me are ten kilometers of wooded trails.” To defy and enjoy the rigors 
Of the world’s capitals, only Iceland's Revitiavik lies of a fiterminnbie urintar ts 

farther north, and in winter the elements press In on Heb the challenge of life in 

sinki as if reclaiming stolen property. By February the fin- Helsinki (facing page). 

gers of the peninsula are cemented into sea ice so thick that Summer is but a brief, sweet 


cars race onit. Deep snow muffles the streets, and on some interlude with long sunny days 
still, foggy mornings, huge elk wander in from the sur- and strawberries at the 
rounding forest market (above) 

You can easily walk to the walls of Suomeniinna, an 
isth-century Swedish sea fortress built on four islands, 


237 






ss ae 
; ee 


=j i= ~ 
Z ae va al an 


- 


Islands of ice walkers, sitters, and 
skiers-saver the longer Gight of early 
spring on one of Hetsinkt's harbors 
(above). Through the mist rises 
Suoneniinng, an 1 8th-centiury 
Swedish fortress built on four of the 
hundreds of granite islands that 
wreathe the city. 

The Gulf of Finland, though locked 
bt deep ice from February to April, 
Provides year-round recreation for the 
outdoor-loving Finns, Fishermen like 
Erkht Morkkonen (right), whose 
hole-drilling rig seers ill matched to 
his catch, hook perch and pike. 

Others moke the holes larger and climb 
in themseives (left), as does this 
Helsinki motron teking a rowtine dip 
after a sauna off Lautta Island, 

The ritwal of the sauna, which sees 
Finns sitting in small rooms af more 
than 200°F and flicking each other 
with birch boughs, borders ona 
national obsession. Finland has as 
ny saunas @s cars—more than a 
million for a population of almost five 
ert Loon, 


National Geovraphic, August [98] 
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Helsinki: City With Its Heart in the Country 
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and look back into South Harbor, The sky- 
line of Helsinki is a laver of white, pastel, 
and ocher stone, 19th centurv in its scale and 
proportion, From here the old city fans 
orderly into the peninsula with blocks of six- 
story, gray-stone buildings shaped like box- 
cars, their spines dissecting the pale winter 
sunlight into a clean geometry of angles and 
planes, Darkness comes soon enough, at 
three in the afternoon, and gathers in thick 
lavers, And people, as the poet and novelist 
Bo Carpelan notes, “hurry past like shad- 
ows... . nothing buta feeling of disintegra- 
tion and uncertainty, veering winds and a 
pale hope of spring.” 

The Daughter of the Baltic grew artifi- 
cially on this somber landscape, by edict and 
decree, and thus slowly and grudgingly. In 
the 12th century, when Sweden colonized 
the Finnish hinterland in the name of Chris- 
tianity and empire, there were no cittes— 
only settlements and farmsteads of rough- 
hewn and stubborn free men. Hut Swedish 
King Gustay Vasa was determined to com- 
pete with the Hanseatic League port of Tal- 
linn, Estonia.” In 1530 he simply ordered 
the burghers of four small Finnish towns to 
the sodden estuary of the Vantaa River. The 
misplaced settlement languished for 90 
years before it was forcibly removed by an- 
other edict, six kilometers south to the edge 
of the sea itself. 

Ruled by Swedish nobility for some 250 
years and by the tsars as part of a grand 
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duchy of the Russian Empire for 100 more, 
Helsinki was essentially built by foreigners 
who considered the Finnish people rustics 
anc hired hands. 

Finland declared its independence during 
the Russian Revolution in 1917. Helsinki 
spread boldly along the coast and flared 
north like the bell of a trumpet. 


percent minority in the city, but the na- 
tion remains officially bilingual and 
subtly stamped by the past. 

“Swedes are a civilized people,” one 
young Finn told me. “That's what accounts 
for some-of our inferiority feelings.” 

The core of true urbanites remains reso- 
lutely, though notsnobbishivy, Swedish, But 
many Finns, too, love the city for its brisk 
blend of architecture, fine arts, and fresh 
air. | found it a sensible, always honest, 
well-organized city, perhaps even chaste 
among the shopworn capitals of Europe— 
homogencous in population, free of slums, 
and unencumbered by untidy pockets of cor- 
ruption and sexual exploitation. 

Still, Helsinki remains a city of people 
who would rather be somewhere else. Many 
of them live here as if Gustav Vasa still in- 
sisted on it. In their minds a city isn't home; 
home is the countryside of villages and 
farms to the north, the expanse of birch and 

*See the author's April 1980 GEOGRAPHIC account 
af his return to Estonia, the land of his birth. 


[Mec SWEDISH is spoken by a 10 


National Geographic, August [98] 
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By roval decree in 1550, when 
Finland was a part of Sweden, the 
burghers.of four smali Finnish 
towns were uprooted and ordered to 
estobitah the seaport called Helsinki 
fmap). Rufed by the Swedes and 
uiter fy the Russian tsars, the town 
became the capital of independent 
Finland in 1917. Today's prosperous 
city of 484,000 remains a fulcrum 
between Scandinavia.and the Soviet 
Union, fostering Finland's strong 
economic ties to both the Weat and 
the Bastermn-bloc nations. 

Crrotefiul for their free society, 
Helsinkians have learned to treasure 
the simple beauties of life, such as 
tis rose omorig potatoes at morhet. 


pine and chill water. Just 40 percent of the 
city’s inhabitants were actually born here. 

Savs my friend Oke Jokinen, who has 
lived in Helsinki for 32 vears, “Everyone 
here has a silent wish: When I get my pen- 
ston, by God, ['m going back home.” 

Helsinkians suffer from the natural shy- 
ness of people only lately accustomed to the 
closeness of urban life, a trait visitors often 
mistake foralack of hospitality. They are a 
silent people—“silent in two languages” — 
as Bertolt Brecht once wrote. From the de- 
mands of a bitter climate they know innately 
that warmth isa luxury and must always be 
used sparingly. 

When they talk, they're apt to be blunt, 
with a contempt for artifice, and slow to 
show emotion, but immensely patriotic, 
with an overriding respect for the privacy of 
others and an inner strength they call sisw, 

Sometimes hospitality must be earned, 
Said Helsinki’s mavor, Raimo Tlaskivi, a 
twinkle in hiseves, “We have had some trou- 
ble with tourists who disregard our traffic 
and parking laws, butsome of our more con- 
scientious citizens simply let the air out of 
their Mercecdes-Benzes. That's a better kind 
of traffic ticket.” 

When large numbers of Finns migrated to 
Helsinki between 1950 and 1970, the city 
suffered a crisis of the spirit. More than 
16,000 people a vear, many of them rural 
poor displaced by mechanization of logging 
and farming, came southward to Helsinki. 


Helsinki: City. With [ts Heart in the Country 





The population almost doubled. Slablike 
apartment houses rose carelessly in the sub- 
urbs. Traffic fatalities soared. 

By 1970 the growth had rin its course, 
and city planners were actually caught short 
of people. They estimated that Helsinki's 
population would be 700,000 by 1980, but it 
plummeted insteadc—trom 510,000 in 1970 
to today’s 484,000. 

When | arrived last March, intelligent 
solutions had caught up with some elusive 
problems. “l want people to move back into 
the center of Helsinki,” Mavor Ilaskivi told 
me. Chev ve been going to nearby cities like 
Vantaa and Espoo, and businesses have tak- 
en over their apartments. The central city 
has been turning into just an employment 
zone, and we can't let that happen.” 


{LOSE TO 900,000 people live in the 
ten-region metropolitan area of Hel- 


; 4 sinki, almost 20 percent of Finland's 


population. On coastal islands like Vartio, 
the wealthy live in resortlike splendor with- 
in the city limits. In the morning vou can see 
businessmen in three-plece suits rowing to 
work. To the northeast, some government- 
subsicized suburban developments, like Ja- 
komaki, are notable as crime areas. 

The city owns 60 percent of the land and 
has a monopoly on building plans. In this 
highly structured soctety, all goes according 
tothe masterplan ornotatall, The pragmat- 
ic master planners are fond of high-density 
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solutiions—apartments and town houses, 
and snugly fit gems of suburbia like Olari 
and the internationally acclaimed garden 
city of Tapiola. But it is no secret that the 
dream of nearly every Finn is a private, de- 
tached home of his own, Only 8 percent in 
Helsinki have fulfilled that dream, a level 
nevertheless high by European standards. 

Lars Hedman, chief of city planning, 
plays the wet blanketinthisdrama, “It's just 
not practical,” he said wistfully. He showed 
me what 1s practical—a master plan calling 
for a network of mini-cities to be built 16 to 
24 kilometers out, intended to keep jobs. and 
traffic out of the overloaded city center. 

Since the middle 1970s, the exodus from 
the city center has been reversed, Special 
bus and tram lanes and electrification of 
trains into the city have turned traffic man- 
aveable, and the first branch of a subway 
should rumble tn Helsinki next vear. 


q othe groan of winches, the creak of 
tightening hawsers, the cry of search- 
ing sea gulls. As envisioned by the kings of 
Sweden, Helsinki has become the center of 
trade in the eastern Baltic. By value more 
than half of Finland's imports—including 
oil, wheat, chemicals—funnel through the 
city’s five harbors. 

From the passenger terminal in South 
Harbor, the Frnnje?, a213-meter ferry oper- 
ated by Finnlines, powers tourists and their 
cars from Travemunde, near Hamburg, in 
2? hours on engines similarto those designed 
for jet aircraft. The Estonian liner Georg Ofs 
delivers “vodka tourists” to Tallinn almost 
daily; other liners specialize in quickie tours 
of Leningrad. Said Finnlines official Matti 
Poijarvi dryly, “Some consider Leningrad 
the high point of their trip to Helsinki.” 

One cold March afternoon I took a cruise 
on the Jeuve, the city-owned icebreaker 
that keeps the harbors free of ice, at times-as 
thick as two feet, thus permitting year- 
round commerce. Without it, and the fleet 
of nine oceangoing icebreakers, Helsinki 
would be virtually isolated in winter, for 
land routes to the west follow a frozen 1,7 70- 
kilometer loop around the Gulf of Bothnia. 

Twenty vessels were stranded in the gulf 
that day, for Finland's Seamen's Union had 
gone on strike, shuttingdown the bulk of the 
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nation'sshipping. Itwas getting dark, and a 
southeast wind was pressing ice against the 
coast. Even powerful ships were in trouble. 

We made a cursory pass at the Fine, 
then rammed toward Suomentinna fortress 
with a satisfving feeling of sanctioned de- 
struction, like cracking and shattering an 
endless plane of mirrors, 

“Will the strikers get their demands?” | 
asked Jewto captain likka Stenberg, 

“Sure!” he answered. “In these conditions 
they have the ice on their side.” 

With or without the elements, the work- 
ingman of Helsinki is no underdog, for the 
nation’s labor force is one of the most highly 
organized in the world, almost 90 percent, 
Many Finns believe that SAK (Central Or- 
vanization of Finnish Trade Umions) and the 
employers’ association run the country; 
parliament only listens. 

The largest nongovernmental payroll, 
3,600, belongs to Ov Wartsila Ab, which has 
built more than half the world’s icebreakers. 

“We can't compete with low-cost-labor 
nations like Singapore or Korea for ordinary 
ships,” said Wartsila's Goran Damstrom, 
“We have to concentrate on building ships 
that take high technology and expertise.” 

Mr. Damstrom showed me the drv-dock 
operation on the huge luxury liner Verdic 
Prince, which had just been lengthened by a 
new middle portion to add 44 percent more 
capacity. “It was like severing a body at the 
trunk,” a technician said, “and connecting 
hones, veins, and nerve endings.” 

Helsinki's shipbuilding—one of the cor- 
nerstones of Finland's remarkably healthy 
economy—éot its impetus from the repara- 
tions demands of. the Soviet Union after 
World War I. It claimed hundreds of exist- 
ing Finnish vessels, and asked for more. 
Much of the burden, or opportunity, fell to 
Wartsila. Last year the Russians contracted 
with Wartsila for six arctic ice-breaking 
freighters, a contract worth more than 1.2 
billion marks (278 million dollars), In return 
comes a dependable flow of crude oil at a 
rate of 50 million barrels a year. 

In postwar vears, trade with the Russians 
has taken on the characteristics of a mother 
country (Finland) sending finished products 
to the colony (the Soviet Union), which 
sends back raw materials. Still, Finland's 
trade with the Russians is less than many 
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Westerners assume—20 percent of its ex- 
ports and the same percentage of its imports. 

The border with the Soviet Union, only 
L61 kilometers from Helsinki, is omnipres- 
ent; the harsh climate is limiting. Laws are 
rigid; rebellion is rare. Finns expect clearly 
defined boundaries. 

Within these bounds, and perhaps be- 
cause of them, the people have concentrated 
on improving the quality and the details of 
evervday life, A law requires all workers to 
have window light; traffic tickets are based 
on income level of the offender. Shoddiness 
and cheapness are not tolerated. Things— 
vending machines, toilets, telephones— 
work. Chinaware from the Arabia com- 
pany, Fiskars scissors, woodenware from 
Aarikka, textiles by Marimekkoare not only 
export products of elegant and functional 
design, but also aspects of a national consen- 
sus of taste, stvle, and mood. Motifs are 
rooted in the textures of the sea, the sculp- 
ture of ice, and the solidity of granite. 

Wrote Swedish artist Tyra Lundgren: 
“The Finns possess... a primitive artistic 
instmet with which their creations are 
charged. It is a mysterious mixture of magic 
and the melancholy of the wilderness, of 
brilliant colors and drab grevness, beathen- 
isin, a vearning for beauty and tenacious 


strength.” 


FOR TOO MANY Helsinkians the mel- 

{ ancholy of isolation and darkness has 

produced what some call “bad sisu,” 
the intemperate use of alcohol, 

“Tt's not really a problem of alcoholism,” 
said Dr. Klaus Makela of the Finnish Foun- 
dation for Alcohol Studies, “but a problem 
ofdisnuptive drinking. The attituele of Finns 
toward alcohol is similar to the attitude of 
peaple in some countri¢s toward taking 
drugs. The goal 15 to get intoxicated.” 

One Friday might I joined Senior Con- 
stable Bengt Lindholm and Set. Biarne 
Eriksson for some practical experience, an- 
swering emergency calls in their Helsinki 
police cruiser, At 8:35 we got our first, aman 
hamed Suominen, 51, drunk and bleeding 
from the head in Harjutori Park, 

“Ab, Suominen,” said the young orderly 
at the emergency room, “where have you 
been? We haven't seen you fora while,” 

By nine o'clock we had been summoned 
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back to the same park to take away another 
offender, this time to the city drunk tank, 
where 10 television monitors keep a 24-hour 
vigil over 45 separate rooms. 

“Tn the wintertime,” said the sergeant, 
“come of them like to come here. It's warm, 
it’s cozy to sleep. The police are watching 
ever you. One homeless man will call up and 
say, “There's a gentleman asleep on the park 
bench, and I can't wake him up.’ Then he'll 
fo he on the bench and wait for us.” 

Through the hectic night almostevery call 
had something to do with liquor. Takeaway 
demon drink, was the impression, and the 
yearly crime of Helsinki might fit incon- 
spicuousty into a bad week ina large Ameri- 
can city. Hancdguns are rare. The city has 
anly 10 to 12 homicides a year. And a list of 
all the stolen cars in Finland (about 30) is 
taped to the dashboard of the patrol car. 

Helsinki has worked hard toward solving 
its drinking problems. One step was the 
opening of Kylasaari Clinic in 1979, an asy- 
lum for homeless alcoholics (pae 253). 

Others find solace in the Siiloan Church, 
whose revival tent attracts 500 a night to 
hear the word of fundamental Christianity. 

“Tl was a drug addict,” witnessed one 
baby-faced young man. “My wife left me, 
and I was contemplating suicide, Now I'ma 
new man in Jesus.” 

Arevival meeting in Finland isa little like 
flat beer—the substance is there, but the 
sparkle is missing. Yet the nasal monotone 
of the Siiloan preacher seemed to hypnotize 
the gathering. People nodded in the heat 
that smelled of canvas and closeness; some 
wept, Behind the preacher a row of earnest 
Voung guitarists made music for lost souls. 

Not far from the tent a lone woman with 
gray hair and a gash of lipstick across her 
deeply lined face stood defiantly, thrusting 
literature at passersby. In her right hand a 
red flag bore the likeness of another prophet. 

“Lenin is the licht of the world,” she said 
to an audience of one. 

Among Helsinki's young, the old Marxist 
revolutionary has big competition from the 
late American actor James Dean, whose as- 
tonishingly large following of teenagers, 
called the diinarit, emulate what they think 
was the American tough guy of the 1950s. 
Many youths on the streets appear to be reb- 
els without a cause—torn denim jacket, 
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ducktail haircut lurks a streak of incurable the tranquillity it generates; then he Nae 1 

Finnish wholesomencss me into anoven where hall a cdozen grinning 
In Helsink! the cure tor pany il, the balm relirees were beating themselves with birch 

for any evil, 1s the sauna. It's hard to exaz- branches in heat higher than 200°F 

eerate the Finnish obsession with this ritual- ‘Thadafnend here from Clicago,” one of 

ized heat bath, and the constant proselvting them recalled, “and alter we sat up here in 

ofits Virtues to foreign visitor the top tier for five minutes, he looked at me 
Why is it that a Helsinkian would rather and said, ‘Seppo, if this is your pleasure, 

1a sauna besid¢ a lotal stranger whatis your punishment?" 
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After a few minutes the gentlemen, still “That's a problem for me,” said Hilkka 
Frinning, filed naked outthe door,andlow- Tuominen, a bank officer. "l aea LO Miss i 
ered themselves into a 20-foot-wide hole in lot of meetings Next time, I'm going to de- 
the frozen Gulf of Finland. [followed, curs- mand they let mein!” 
ing all rituals. But r we had salted her Hilkka, divorced and the mother of two 
ring and boiled potatoes with dill, a cold small children, typifies several of the prob 
bottle of Rarjala beer, and, as always, that lems of Helsinkis workingwomen,. Sixty 
sense of light-headed well-being elght percent are inthe work force, one oi the 

The sauna mystique is endemic. Finnish world’shighest percentages, but few of them 
President Urho Kekkonen often uses the reach prominent positions. |hedivorce rate 
eauna for internation 2 erie otnacy, heated is high, and women outnumber men by 


much big businessiscon- 55,000, In the short days of winter, life cai 
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Brighter and brighter shine the 
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autumn rain (left). Larger and 

larger grow the conference and tourist 
CrowWwis Utter ¢ rit Werte ret th E 
light of heart at the annual Herring 
Festival at South Harbor fabove), 

as they dance ona wooden platform 


under the Helsinki fiag 





“What I hate,” said Hilkka, “is going to 
wark in the dark and coming bome in the 
dark. Sometimes I just go dancing.” 

These “tea dances” are innocent affairs 
between working hours and evening: There 
sno disco music here, but aschmaltzy stage 
band squeezing out waltzes, tangos, and 
polka-like fAuntpoas, And on Thursdays at 
the Vanha-Muaestro dance hall, the worm 
turns: it’s ladies’ choice night. The lines out- 
side are prodigious, 


QZ Y ELSONKEI remains basic and bour- 
| ——§ geo compared to Stockholm and 


Copenhagen, but a certain cosmo- 
politanism 15 creeping in 

“Now we have everything,” remarked 
Vuokko Tarpila, avoungeditor. “People are 
traveling more, and they have seen Paris 
and the cafe life of the Mediterranean. And 
we can get food items from Stockmann’s 
[Helsinki’s largest department store] that 
were not available before—like ginger from 
Malaysia and lobster from Canada.” 

With the extras of life has come a welcome 
rush of forenen tourists, 1,500,000 in 1979 
compared to 500,000 in 1660 

“The character of Helsinki has changed 
very much inthe pastten years, sard former 
Mayor Teuvo Aura, the man credited for 
much of Helsinki’s recent prosperity. “You 
see, heavy industry couldn't find enough 
places to build in Helsinki, s0 they moved 
out of the city. And we had to find some oth- 
er way to get revenue. Now, especially in 
summer. Helsinkiis an international town.” 

In the past decade Finland's strict politi- 
cal neutrality has browght both prestige and 
profit to the ctv. The spirit of Helsinki, a 
promise of more intellectual freedom for 
Eastern Europe, stems from the 35-nation 
Conference on Security and Cooperation in 
Europe (CSCE) of 1973-75. The Strategic 
Arms Limitation Talks (SALT) between the 
Soviet Union and the United States also be- 








The heroes of youth range from ran in Helsinki. More and more, the city ts 
Obmpie champion runner Lasse Viren perceived as the Geneva of the North. 

(top) to the late American actor James Such sobriquets. delight city fathers, 
Dean, whose disciples, the diinarit, whose budgets count heavily on attracting 


amuse themselves. at the expense of 0 
city policeman (facing page). A counter 
cult is the punkhorit—punks— /above), 
whose tastes run to bizare hoircuts 
and rock music ployed on a chain saw 


international gatherings to Helsink1's grow- 
ing conference facilities. Three patently in- 
ternational high-rise hotels, the Hesperia, 
the Inter-Continental, and the Presidentti, 
have been built near Finlandia Hall to meet 
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A midsummer'’s eve has just fabove) Kimmo Kurmvanto's 


tnded at the summer home of digital sculpture “The Chom 

Ristomath ond Aristina Katia if dedicated to friendship 

(tet), heirs to the textile firmof among the peoples of Europe 

Maorimekko, one of Heleinkes The wreom ony fiieh 

best Rnowin exporters. standards of exported finnish 
Hela Liukko-Sundstram (esign dre simply the comutorl 

(below), one of 14 artists at standards at home, in a city 

AFG CeMMes company, takes  wriere notonty sculpture Gut also 

stock ofawhimstcal dolls head food, flowers, and the ordinary 

she has designed. At city hatl objects of life become objets dart 





the demand for more space. Additional ho- 
tels are planned 

Wisttat ors to Jasin who expect to find a 
Soviet are often chagrined to dis- 
cover very little Soviet presence. There < 
only monuments from the days of the gran ini 
duchy, a few Russian restaurants, and the 
daily train from Moscow that caters mostly 
to Western diplomats on shopping sprees to 
Stockmanns or trips tothe dentist. The only 
obvious Soviet connection is trade 

“I do business with Russians,” said one 
Helsinki businessman, “despite my person- 
al feelings about their system. We are here 
and can't do anything about it. We can't put 
Helsink: into the Caribbean or into Alrica 
And let's face it. We couldn't have the same 
hich living standi ard without the Russians.” 

Yet the Communist Party of Finland is a 
part of Heisinki's evervday life instead of an 
outcast, because with the Social Democrats 
it controls the labor unions ibe hmembers 
of the Finnish Parliament, 35 are members 
of the Communist Party, smelt is Split int 
moderate and racical-Stalinist factions. Fo 
moderates work in surprising 
harmony the multiparty system; the 
Stalinists say they refuse to work in a gov- 
ernment whose capitalist system they are 
irving to overthrow 

“We are not gathering arms to attack,” 
ecoffed Anna-Lisa Hvyvonen, a mocerate 
Communist and former parliamentarian 
who is now Helsinki’s deputy mayor for 
health service, “We are only trving to con- 
Vince @ Majority that our line is correct.” 

Many Helsinkians are less troubled by 
Communists than by the term Finlandiza- 
tion,” coined describe the relationship 
between Finland and the Soviet Union. In 
1948 the two nations struck the 
Friendship, Cooperation, and Mutual 
Assistance. [tis not a military alliante 

“Tt hurts us, said Eero Asp, the director 
of Finnish Export Credit Ltd., “that people 
don’t appreciate the fact that of all the coun- 
tries to have achieved Independence just ai- 
ter World War I, only Finland has remained 
a western democracy,” 

The prize of independence was hard won 
and bitterly defended in the Winter War of 
1939-40, when Finnish troops fought the So- 
vieLarmy to a standstill. 

There are free speech and free elechons 





now, the 








Fined 


Treaty of 


and a free press. Finnish television 1s seen 
and cherished in most Se Estonia, 
now 2a republic of the U.5.5.R., and com: 
mentators do not hesitate to report on such 
volatile affairs as the Soviet invasion of Af- 
thanistan. But they are presented in a care- 
fully objective fashion. As Finnish historian 
Max Jakobson writes, “The Finns dem 
themselves the luxurv of making emotional- 
ly satistving pestures. ” 

“Tf we bow West,” oné Helsinki pundit 
added, “we present our Dacksicies to the 
East, We just can't afford to do that.’ 

International books, newspapers, and 
Magazines catering to every conceivable 
specialty and political persuasion choke the 
Hkstores and newsstands; Helsinkians are 
among the best read people in the world 


They are 





amone the mast conservative of 








ore 
recovered alcoholic told the author, “and 
rooted deep in our melancholy history. We 
drink not so often, but we drink to get 

" The city fights that bane—55,000 
arrests a year—with posters (above) and 
ch asylums as Kyvlisaan Clinic fright), 
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“Our drinking habits are heavy,” 
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audiences also, but knowledeeable and ap- 
preciative. Kadio music often alternates be- 
tween takes from, say, Isaac Stern and Bao 
Diddley, with each artist given the same 
humorless analytical introduction, Sports 
crowds clap politely rather than throw beer 
cans, but follow the subtleties of a track- 
and-field méet with attentive sophistica- 
tion. Raucous chauvinism emerges only 
during the annual meet agamst Sweden, or 
an ice-hockey game against the Soviets: 

in Midsummer Eve—celebrated the last 
Friday in June—on Seura Island a 60-foot- 
high bonfire announces the official begin- 
ning of summer in the city. There are folk 
dances in the amphitheater, gypsy tortune- 
tellers, and the sweet smell of birch fires and 
roasting makkara—ausage 

Then, from June through August, the city 
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virtually changes hands—tourtsts move in, 
residents move out to homes and cottages in 
the country. Commerce and businesses are 
staited by grass widowers, those whose fam- 
lies have left. Life is a string of Sundays; 
streets lie calm and warm. 

I asked my friend Jaakko Tahkolahti 
Whether thal vearly migration causes ani- 
mosity between the city and country people. 

“Oh, sometimes country people complain 
that their hospitality being abused,” he 
satd, “but that’s because the city dweller still 
feels that itis his right to come back.” 

Tn mid-June the sunrises at 3 a.m., and bs 
5 the outdoor market at South Harbor shim- 
mers with vitality under a swirl of sea culls 
and arctic terns. Blond schoolgirls with 
hraids and mocking eves offer «pring flaw- 
ers, strawbernes, cucumbers, cabbages, 
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and tiny new potatoes. [n August four-inch- 
long crayfish, eaten with bread, butter, and 
dill, and frequent shots of Koskenkorva 
vodka are a specialty 

One sunny morning I took a bicyele ricle 
along the shoreline of tall sea grass and piers 
with hundreds of small boats. In Sibelius 
Park. Japanese tourists crowded around 
Kila Hiltunen’s sculpture of metal pipes that 
honors Finland’s most famous composer, 
poking their heads inside the cylinders and 
tapping them (as all tourists must) to test the 
resonance, 

Sails salted the horizon and a kayak 
stroked past, chased by a plavtul duck 
quacking with friendship. Sownds of laugh- 
ing children floated on the breeze like the 
spangle of sunlight onthe water, and froma 
scasice café came the whilf of fresh coffee, 

Ii Helsinki could just stay ttself—not too 
big, not too small; sophisticated but not 
jaded; livable; free... but with the vears, 
the city presses in ever more. Diesel fumes 
and jackhammers and the alarming /rew- 
haw of sirens dull the senses, The homeless 
stiffer and abandon their dignity on park 
benches, At Carroll's Cheeseburgers on 
Mannerheim Street, the followers of James 
Dean order French fries. And trams, with 
their hard, painted shells and bristling an- 
tennas, rush by like angry, noisy beetles, 

50 the city Finn goes home to the soil, to 
the forests and chill waters that nourish him. 
Even if it's just for a weekend. 


Li THE PORCH of the log cabin bv the 
water sedge, Matth Kohvaand [sat in 
the afterglow of a sauna. We had 

sailed on the lake in the brisk wind, and sun- 
set ringed the western horizon of fragrant 
pine forests. But in the east, dark thunder- 
clouds loomed. 

Matti's wife, Irma, was cleaning fresh fish 
in the kitchen of the cabin, a hideaway many 
miles and many moods from their apartment 
In Helsinkt. 

“Looks as im we're in for some rain,” | 
mused, worried that the weekend would be 
spoiled, Irma looked out of the open win- 
dow, and a warm breeze blew back a stray 
wisp of blond hair. 

“Yes, she said with the tough optimism 
that will be forever Finnish, “but it's not 
snowing.” a 
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A lovered look in street fashions 
(above) or in suburban apartments 
(facing page) speaks for a comfortable 
conformity of good taste and design, 
Helstnkt is among the most homogeneous 
oF Europe's capitals, with no stenificant 
minority groups or guest workers to 
complicate, orenrich, the society of 
Finns. Most land is crt owned, a 

boon for urban planners whose talents 
hove produced suburban models that are 
internationally emulated. 
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By BILL. RICHARDS 
Photographs by DEAN KRAKEL II 


[AR BACK in the deepening shadows 
| the haunting notes of a bucling bull 
elk suddenly lift above the trees, as 
clear and wild as the headwaters of 
the Yellowstone River flowing by my 
campsite. An cik’s bugling is simply a phe- 
nomenon of the fall rutting season. But to 
me, a5 1 traveled down the Yellowstone, the 
elk's cry, compounded of frustration and 
loneliness, seemed to epitomize the plight of 
this unique, untamed river 

Other rivers such as the Colorado, Co- 
lumbia, and Missouri have been broken bv 
man with chains of dams, locks, and muddy 
lakes. Now the 67i-mile Yellowstone is the 
longest free-flowing river left in the United 
States outside of Alaska. A virgin target for 
dam builders, a source of conflicting de- 
mands from environmentalists, sportsmen, 
farmers, industries, and growing cities, the 
Vellowstone is a last troubled reminder of 
the way the rivers used to-run. 

Born in melting snowpacks high on 
Younts Peak in Wyoming, it carves its way 
north out of the wild Absaroka Range 
through Yellowstone National Park and 
spills onto Montana’s plains. Above the city 
of Billings, halfway down its course, itis still 
fast and cold. Then gradually, it begins to 





warm as it flattens into a praine river flow- 
ing east. Just across the North Dakota bor- 
der it meets the Missouri. At this confluence 
the Vellowstone is the larger of the two riv- 
ers, but tt nevertheless loses its name to the 
Missouri (map, page 263). 

Along the way to that unfair end the Yel- 
lowstone leaves a string of natural wonders: 
the national park that bears its name; alake, 
at 7,733 feet the largest high-altitude body of 
water on the continent; falls that drop 10° 
and 308 feet in a spectacular riverine two- 
step; and its own grand canyon." 

Mountain man Jim Bridger, one of the 
first to set eves on the source of the Yellow- 
stone, came away néarly 150 vears ago with 
tales of a river that straddled the Continen- 
tal Divide—a two-ocean waterway where 
trout could swim toward either the Atlantic 
or Pacific. For once Bridger, that weaver of 
campfire hyperbole, told the truth. 

Not far from Younts Peak, the Continen- 
tal Divide sits astride Two Ocean Pass. its 
flanks already covered with snow when | 
saw itin early October. The snow, when it 
melts, forms a high-altitude creek system 
running off in two directions—west to the 


*A centennial salute to the nation's oldest national 
park appeared in the Missy 1972 GEOGRAPHIC 


Davbreak clouds dapple the Yellowstone River, where a bull moose wades for pondweeds 
in Yellowstone Notional Pork. Rising in Wyoming's mountains, the stream courses 
671 miles through that state, Montana, and North Dakota—the longest undammed 

river in the lower forty-eight states. But the question persists: Can increasing demand 
for its water be met without shackling one of the West's last major wild rivers? 
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With the earth-shaping fury that carved the Grand Canyon of the 
the river chutes the golden chasm from the 308-foot-Lower Falls. The world's 


national park justly took tts name in. 1872 from the river that created such wonders 
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Thomas Moran's watercolor sketch of the Lower Falls helps 


establian the park, fut the landscopist ried his medger palette, rep 
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Pacific and ¢ast to merge with the fledeling 
Yellowstone on its way to the Atlantic 

“Vou are about a3 farirom a major road as 
anywhere you can goin the jowertorty-eight 
states, said Yellowstone National Park 
ranger Bob Jackson after my arrival at 
Thorofare Ranger Station near the pass. 

“And thats the way it ought to be,” he 
added, “if il wasnt for the molation, the 
grizzlies, and the general wildness of this 
place, the Yellowstone would be just an 
other river full of people.” 

From June through October it the task 
of Bob and park volunteer Evelyn Wyman 
to maintain a backcountry presence that 
hes Keep poachers and ileal lisnermen 
trom crossing the park's rugged south bor- 
der, Their heartquarters, a two-room jog 
Cabin, has a two-way radio lo keep them in 
touch with the outside world 42 miles away 

While Evelwn baked biscuits in the « aub- 
in's wood-burning range, | tried KEob's 
homemade shciwer — S4- rallan 
drum mountect on a log scaffold and filled 
with water that had been “warming in the 
afternoon sun. Hob mee as | howled and 
id Spray 

As the onl, laniinermane nt residents on 
the river's heatiwaters, Bob and Evelyn 
maintain a lonely vie, traveling by horse- 
back La bo pn Patan of 
outfitler party mav pass through every few 
days during the summer season. As 
many 2s a thousand travelers venture into 
the area cach vear, but few make the full 32- 
mut trek to the ranger’s: cabin 
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Until late 
July the riveris usually too high and botster- 


ous With snowmelt to cross, even by horse 
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And then there are the “eriz, Some 200 to 
bears roam Yellowstone Park 
and the surrounding wilderness, one of their 
last holdouts in the lower United States. Bi- 


A erizzls 


ologists aren't sure of how many grizzlies, 
but they are certain of one thing: “ The more 
i, ope in an area, the fewer grizziles 

I noted sever al large, muddy bear-paw 


prints high on Jackson's reinforced cabin 
door, “We found them there when we 
packed in here last spring,” Es elyn said 
“We decided leave them to 
povone from breaking in while we re gone 
That nicht Bob pulled out an old ranger’s 


lhe Uniamed Yellowsione 
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logbook and thumbed back to a 1969 entry 
“Wert outside around ten o'clock last nignt 

brush teeth, check stars ete and ai- 
most ran into a terizziy?) bear,” a previous 
occupant of the cabin had written. “He 
snorted and blew and turned and left—I did 
same in opposite directhion—only faster.” 

I was still thinking about that encounter 
as [hiked out of the backcountry a dav later 
with photographer Dean Krakel I. The sky 





Rath turns berth for the 


photographers 
son, Deon (facing page), as he nods after a 
pack trip to the Yellowstone's headwaters 
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was a dazzling bluc, the October weather 
unseasonably warm. Suddenly Dean halted 
and commanded “Freeze!” A prizzly—big 
even at a distance of several hundred 
yards—plaved along the riverbank. 

An angry grizzly can sprint as fast as a 
quarter horse over short distances, and a 
running object is his instinctive target. So 
we edged—very slowly—into the trees. The 
grizzly missed us or chose to lenore us, and 
we were happy to leave him behind, undis- 
puted lord in his own wild kingdom. 

Eighty miles to the north, bevond the na- 
tional park boundary, the Yellowstone tum- 
bles out of the mountains into Montana’s 
Paraclise Vallev. Its water is numbing cold, 
but that doesn’t stop hundreds of fishermen 
from flocking here. 


For Trout Fishermen, Paradise 


“This is the mecca of trout fishing, better 
than almost anywhere else in the world,” 
Tim Posewitz told me as we drifted in his 
johnboat, casting flies into pools. Along a 
ten-mile stretch we each landed a dozen 
rainbow, cutthroat, and brown trout. A 
catch like that was excitement enough, we 
decided, and tossed the trout back, includ- 
ing Jim's best, a three-pound rainbow. 

Jimis emploved by the Montana Depart- 
ment of Fish, Wildlife, and Parks. White- 
haired and usually puffing on 2 stained corn- 
cob pipe, he is an eloquent spokesman for 
the river, He has written, lectured, and lob- 
bied across the state, opposing those who 
want to dam and drain the river's water for 
agriculture, for urban development, and, 
most recently, for Montana’s coal industry. 

Paradise Valley, besides being heaven for 
flycasters, is a natural wind funnel, narrow- 
ing at its mouth to a quarter-mile-wide gap 
named after the Burlington Northern Rail- 
road's Allens Spur line. Cottonwoods in the 
gap | tilt to the north because of the fierce pre- 
vailing wind. In Livingston, Montana, a 
few miles away, I heard residents refer to a 
50-mile-an-hour blow as “breezy.” 

The 1,000-foot limestone cliffs that flank 
the gap make an almost ideal site fora dam. 
Since 1902 engineers have periodically suz- 
gested that a dam at Allens Spur could pro- 
vide a dependable water supply for down- 
river users. One 380-foot-high dam there 
would provide enough water to irrigate 
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some 250,000 acres of drv Montanaland and 
ensure a stable water supply for the massive 
coal development beginning to take place 
along Montana's eastern border. 

“But it would also mean they'd flood 31 
miles of irreplaceably beautiful valley be- 
hind that dam and kill off the kind of fishing 
you can't find anywhere else in this coun- 
try," protested John Bailey, 

John is a second-generation fly-fisher 
addict. In 1938 his father, Dan Bailey, left a 
Career as a physicist in the East to open a 
shopin Livingston specializing in fly-fishing 
for Yellowstone trout. I stepped in to look 
over the Baileys’ “Wall of Fame.” actually 
four walls covered with hundreds of plaques 
depicting giant trout pulled from the Vel- 
lowstone and other area streams. To quality, 
the fish must weigh more than four pounds, 
Under each is listed the name of the fisher- 
man, the river, and the date of his catch. 

In another room of the store I found Anna 
Patterson, an exuberant red-haired graned- 
mother, twisting tiny bits of calf hair, chick- 
en feathers, and peacock quills into an 
elaborate fly witha down-swept wing called 
a Royal Coachman Trude: Around the room 
another halfadozen women were quietly ty- 
ing tiny creations. The Baileys’ flytiers, all 
women, can produce more than 300 types. 

“Do you ever go out on the river to test 
your newest fly?" I asked Anna. 

“Oh, goodness no, I feel sorry for the poor 
fish. I could never kill one.” 


Modern Sourdough Vacuums River 





Tt was just outside Livingston, behind a 
narrow gravel bar on a bend in the river, 
thet Roy Kinne and I found gold (page 769). 

At the bottom of the pan in Roy's hands 
two tiny flakes glittered in the gravel, and I 
felt my pulse quicken. He swished the slurry 
around looking for more. Koy’s partner, 
Frank Fessenden, in a wet suit, paddled 
facedown in the cold Yellowstone, vacuum- 
ing its bottom with a long hose. 

Gravel and water spurted through the 
other end of the hose intoan eight-foot sluice 
box that floated next to a noisy engine 
mounted on inner tubes. The water and 
lighter gravel flowed back into the river, 
while heavier material, including my gold, 
zettled to the bottom of the box. 

There still is gold in the Yellowstone, Roy 
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Water politics run deep in the arid West. 
The battle of allocating water from the Yel- 
lowstoene aru its tributaries flared in phe 
early 1970s when if became clear that 
mercy companies would need massive 
quantities to develop Montana's coal de- 
posits, the nation’s largest: Ranchers ond 
formers feared lossof vital irrigation. Nat- 
uralists feared destructionof the river and 
tts wildlife. [In LO78 the state's health ond 
wildiife departments won the right to keep 
more than half of the annual flow in the 
| | ee hea stream. Too much, some say. But river de- 
Majordamsofthe §<~ . fenders counter that prudent use and alter- 
western river systems ~ * natives to damming can provide water for 
\ all interests. 
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In dawn’s solitude an angler in the park plays for one of the Yellowstone's most 
abundant species, cutthroat trout. For rainbows and browns, sportsmen go north to 
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Montana's Paradise Valley, where fishing groups have rallied agcinst damming 
what some consider to be the finest trout stream in the country, 


Lil 
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assured me. The river acts as its own sluice, 
catching flakes of the yellow metal in rocky 
cracks that seam the riverbed, 

“We've been dredging for three years in 
our spare time, and we've found enough 
gold to justabout pay for the gasoline to run 
the dredge,” Roy said with a smile. 

Since as far back as the 1860s, gold 
seekers have worked the upper Vellowstone 
Valley. In 1864 at Emigrant Guich, above 
Livingston, prospector David Weaver re- 
corded one discovery: 

“Shorthill... brought up two shovelsful 
of the sand and gravel... And there in the 
bottom of the pan lay, unmistakably, the ob- 
ject of our long journey. There was perhaps 
a dollar's worth of gold in this first pan. I 
fancy [can hear vet the vell of delight which 
Shorthill gave... ." 

It was not the big strike: That came the 


year before at Alder Gulch, 90 miles farther 


west on the Ruby River. But the Yellow- 
sLone miners set up a town near their claims. 
Unlike earlier settlements downriver that 
were built around military forts, this was an 
all-civilan enclave. The roistering commu- 
nity called Yellowstone City lasted two 
vears. But before Indians drove them away, 
Yellowstone miners took out about $30,000 
in gold. AtS18 an ounce it was not bad work 
atthe time. At hundreds of dollars an ounce 
nowadays, it is no wonder that gold fever 
has risen again along the Yellowstone. 

Environmentalists are not altogether 
happy with this. They told me the gold 
dredges suck up fish eges along with gravel 
from the river bottom, and the sediment 
they discharge adds an unnecessary burden 
to the Yellowstone, But Rov Kinne consid- 
¢rs these objections spoilsport. 

“Maybe there should be a limit on the 
number of gold dredges allowed to work on 
the river,” Rov suggested. “But this is still 
such a big country. There ought to be room 
for a little bit.of everything in it.” 

I followed the river east the next day along 
Interstate 90. The Yellowstone may still be 
undammed, but it is not untouched, It has 


alwavs been a natural highway. Once trap- 
pers followed Indian trails along its banks; 
now a railroad and the interstate are its con- 
stant companions for hundreds of miles. 

[swung along the great bend in the river 
toward Big Timber, Montana, stopping for 
awhile to sit along the riverbank with cattle 
rancher Franklin Grosfield. The cotton- 
woods glowed gold, and Frank's Herefords 
chewed contentedly. Grosfield is a fourth- 
generation rancher here, with 21,000 acres 
sprawling from the Yellowstone into the 
foothills of the lofty Crazy Mountains. 

In.an odd sort of way Frank Grosfield and 
my fishing companion Tim Posewitz have 
been a traveling team, When Jim showed up 
ata meeting to argue that more Water ought 
to be left in the Yellowstone for fish ancl 
wildlife, Frank was usually on the agenda 
urving more water for irrigation. 


Source of Life and Controversy 


There t a touch of wry humor in Frank's 
voice when he talks about “the earthies," 
who he feels put wild creatures and a free- 
flowing river ahead of the needs of agricul- 
ture, “My aesthetic values are as good as 
anvone's,” he said. “But a green field along 
the river bottom in the dry season, to me 
that’s more beautiful than some slimy fish.” 

Water has always been a source of conflict 
along the Yellowstone, which is a lifeline for 
one-third of Montana's 737,000 residents. 
In 1974 the state legislature facet a future of 
even greater demands on the river's water: 
Synthetic-fuel plants proposed for eastern 
Montana coalfields would need billions of 
gallons year after vear to convert coal into 
gas and liquid fuel. To establish an orderly 
svstem of water distribution, the legislature 
passed the 1973 Water Use Act. 

When state officials began adding up re- 
quests for future water allocations from fed- 
eral, state, local, and private interests, plus 
nearly 9,000 claims from existing river us- 
ers, they totaled more than the river's aver- 
are §.8 million acre-foot annual flow. The 
situation seemed impossible. But in 1978 


Dinner in hand, Montonan John Stillman pauses with a hunting companion, 
Chesapeake Boy retriever Hope, by ao spring-fed creek on his ranch fronting.the Yel- 
lowstone near Livingston. Migrating game birds soar the flyways over the Yellow- 
stone, Where the dynamics of a free-flowing river create island nesting sanctuaries. 
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ATontana = Boured of Natural Resources ane 
Conservation settled two huge requests 
when it ordered that 5.5 million acre-feet of 
water be leftin the Yellowstone for the sake 
of both good water quality and a stable hahi- 
tat for fish and wildlife: 

Montana officials have worked hard to 
accommodate everyone. And they have 
been bombarded with suggestions: Dam the 
river to catch the spring runoff, dam tribu- 
taries and divert spring runoff for storage, 
curtail growth, stop coal development 

*T suppose the answer depends on which 
stump youre sitting on,” rancher Frank 
Grostield said, “but one thing never changes 


in the West—control the water and vou con- 
trol the land.” 

Billings, Montana’s largest city, is now a 
heavy user of Yellowstone water, but is even 
more absorbed in future energy develop- 
ment. Nearby in eastern Montana and Wyo- 
ming lie incredibly vast coal deposits, as 
well as gas, oil, and uranium 

From a distance Billing= marks a clear 
change in the Yellowstone landscape (pages 
270-71). New Houses and trailers leapirog 
through old sugar beet fields on the outskirts 
of this northern Rocky Mountain energy 
capital. The population is growing 3 percent 
each vear, hovering around 100,000 now, 











expected to hit 165,000 by the year -2000. 
Mv first view of Billings was pleasantly 
impeded by the clusters of cottonwoods and 
willows along the rrverbank. I was literally 
drifting into town, paddling a small inflat- 
able vellow raft. Around me the Yellow 
stone Was beginning to lose its mountain 
character, oiternating between a few last. 
quick dashes around gravel bars and slow, 
deep turns under the remaining hich buttes 
before the emptiness of the open plains. | 
beached my small craft on « bar in the mid- 
dle of the river and stopped for a while to 
catch this change in mood 
Behind the Beartooth 
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Montana s oil-rich safiiowrrs. o 
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here tested af the Agricultural 
Experiment Station at Sidney. 
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“If it were paradise, everyone 
Porches 
Lesh (left) reasons when natural 
dn spells porch us land, watered 
ech south of 


Oniy rain quenches costern 


Fupor beets. 
anole 
Weekend prospectors Frank Fes- 
senden, left, and Roy Ainne find 
miore fun than profit in their mod 


est howl of Yellowstone fakes 


rose, framing the river valley in a distant 
frieze of snow and blue haze. Ahead I could 
mike out white plumes of steam crfting olf 
an oil refinery, a power plant, a sugar beet 
mill. A new glass hotel, 23 Stories tall, 
caught the sun—“biggest building trom here 
to Seattle.” Montanans tell visitors. 

A century azo buffalo herds grazed these 
banks and Incians moved across the buttes 
In 1877 Chief Joseph and some 700 other 
weary and starving Nez Perces crosseci this 
river nol far from where I sat." Those Nez 
Perces were headed north, to Canada, onan 


TW iinm Albers Albin -tald ef the tragic march in 
‘Chief loseph." GeogRarii¢, March OF? 
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ill-fated 1,700-mile flight from the white 
man. | wondered whether the Yellowstone 
seemed to them the peaceful, rippling river 
that lsaw around me, or did it stem only a 
broad and ominous barriér to freedom? 

One weekend each summer the Yellow- 
stone above Billings is churned into a Ser- 
pentine beer garden. Hundreds of craft, 
from old inner tubes to sleek, outboard- 
powered speedboats, take to the mver to 
float and party. I passed no one on my mib- 
ber raft'’s mid-October journey through Bil- 
lings, but just upstream of the Montana 
Power Company's Corette Power Plant a 
beaver stroked across my bow. Whenitsaw 
me, it slapped the water with @ surprising 
thwack of its tail and dived out of sight. 

lL returned to this section of the river later 
on foot with George Freeman, the chief of 
Billings’ city-county planning department. 
The big coal-fired power plant hummed on 
one side of us, pulling in and returning 75 
million gallons of river water a day, as the 
city’s water plant nearby sucked In 35 mil- 
lion gallons. As Billings grows, this can be 
increased to 78 million gallons or more. 

“The system on the river works fine for 
now,” Mr. Freeman said. “But everybody 
wants more. People have to realize a free- 
flowing river isan uncertain resource. With 
a rtal dry year or two, it could end uparace 
to see who can get his bucket in first.” 

How long, | wondered, will someone be 
able to catch a brown trout or get a glimpse 
of a beaver on the Yellowstone yust a mile 
from downtown Billings? 


Indians Battle for Water Rights 


For the white man the Yellowstone 15 a 
relatively new river, French fur tracters ar- 
rived late in the 18th century and called the 
river la Roche Jaune—triver of “the vellow 
rock.” William Ciark used the French name 
in his journal during a detour down the Yel- 
lowstone in 1806 on his famous trek with 
Meriwether Lewis to explore the vast new 
Louisiana Purchase for President Jefferson. 

Historians still puzzie over the precise ori- 
gin of the name because there is little vellow 
stone along the river. But Daniel Old Elk, a 
Water commissioner for the Crow tribe, told 
me he knows where the French got their 
name. “It wasa mistake,” he explained: “In 
our language we always called it the Elk 
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“Lhis ranching way of life is a precious 
thing, save Ellen Cotton (left, screened by 
a doer), She runs 2 o,50)-acre spreaa— 
semiuall by Montana standords—on Four- 
Mule Creek near Decker, site of a coal 
mitre. [In defanse of the ronge, she fights to 
Limit strip mining. “Ranchers are an en- 
dangered species out here,” she save, 

Raised to respect land and water, Spike 

Van Cieve (right), a fourth-generation 
Montoro ranches Mises 2 heritdee of sett 
reliance fo grandson Aoceo Correccia 
(above), here with a ranch guest. “I'm an 
environmentalist with horse sense,” avs 
Spike, Who UTrigates his Dig Dimber rincn 
from Otter Creeh. “You take what water 
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March snow saddles horses beside a barn on a ranch near Emigront, Montana, 








River. The words sound alike, and the 
French dicth't understand Crow verv well." 

At one time the Crows owned most of the 
lower Yellowstone Valley a= pari of their 
48.5-million-acre reservation. “Crow coun- 
rv is exactly in the right place,” said their 
famous chief, Arapeoih: But the treaties 
with Washington changed as the whites 
moved in, Loday the reservation has heen 
cut to 2,3 million acres and does not even 
berder on the Yellowstone 

But Daniel Old Elk and his tribe may still 
hold a key to the future of the nver. The Biz- 
horn River, larcest ofthe Yellowstone tribu- 
taries, flows through the Crow reservation 
The tribe, backed by the U.S. Department 
of Justice, has-gone to federal court to de- 
mand as much Bighorn water as it needs for 
future agriculture or coal development 

Any substantial withdrawal of water 
fram the Bighorn’s 2.5 million acre-foot 
streamilow would affect the quantity of wa- 
ter in the Yellowstone. [If the Crows with- 
drew half the waterin the Bighorn for their 
own ase, about 14 percent of the water inthe 
lower Yellowstone would disappear 








“What Flows Through Our Land Is Ours” 


l gota graphic look at what could happen 
to the Bighorn someday when Old- Elk took 
me to watch as federal engineers shut off the 
water in the big Yellowstone tributary tor a 
dav. The Interior Department's Water and 
Power Resources Service was closing its 
Yellowtail Dam on the river for six hours to 
check a concrete tailrace normally sub 
merged below the dam. We watched as the 
Bighorn shrank within its hundrec-vard- 
wide channel to one-fifth its usual size. 

The engineers assured me the temporary 
shutdown was barely felt on the Vellow- 
miles downstream. But what 
would happen to the Yellowstone if the 
(Crows elected to divert massive amounts of 
water from the Biehorn permanently for fu- 
lure energy and agricultural projects? 

“We have plans for using water from the 
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Winter stills the Yellowstone's trail of 
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Bichorn someday,” Old Elk saicL “Bui we 
respect the rights of others downstream: We 
think there will be enough water to go 
around. What we are saving, though, ts 
what flows through our land is ours.” 

By the time it reaches Miles City, Mon- 
tana, the Yellowstone has completed four- 
fifths of its journey, and it i a confirmed 

rairie river. Lhe tall blutts and mountains 
that lined its upper reaches give over toopen 
plains anc stretches of jagged badlans red 
with the scoria of burned-out coal seams. It 
isthe kind of land that once inspired a visit- 
Ing oilitary officerto proclaim, “It looks like 
hell with the fire out.” 





The river, cloudy now with an accumula- 
tion of silt, weaves a lazy course throuch a 
maze of willow-covered islands. Incredibly, 
steamboat captams once maneuvered 200- 
foot stern-wheelers around these tight bends 
and random gravel bars 
The arrival of the Northern Pacific Rail- 
road in L881 brought an end to much of the 
steamboat traffic on the rrver, but in the 
steamboat's heyday in Miles City the river- 
bank was crowded with a line of such craft, 
loading huge piles of buffalo hides on deck 
The Felimwstone Jowrnal, the local newspa- 
per, reported in 1880 that 30,000 hides were 
shipped fram Miles City that spring and 


summer. Most no doubt rode the June crest 
of the Yellowstone to the Missouri and on to 
“the states” and St. Louis 

The hevday didn't last long. Three vears 
of frenetic killing all but wiped out the great 
northern buffalo herd. Today the river is 
empty, with no sign of the traffic that once 
made Niles City a mayor port for the inland 
Northwest. It would take more than a skill- 
ful navigator to make the trip to St. Louis to- 
day with four major Missouri River dams 
blocking the way 

Another kind of frereht traffic now fills 
the lower valley of the Yellowstone. Six long 
coal trains rolled below me as rancher Keith 
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Stevens flew me along a 75-mile portion of 
the river near Miles City. 

Black seams of lignite etch the banks of 
the Yellowstone here and lie buried beneath 
the prairie beyond. About 50 billion tons of 
strippable coal lie under eastern Montana, 
enough tosupply dozensof plants producing 
synthetic gas or liquid fuel. 

“We think that a realistic projection will 
be fewer than ten 4ynthetic-fuel plants in 
this part of Montana by the year 2000," said 
energy expert Jack Adams. I had invited 
himand Gary Cheatham, both executives of 
Tenneco Inc., to go with Keith and me on 
our aerial tour of the coalfield. 

Keith banked the Cessna 180, and the 
Tenneco men pointed out a wheat field be- 
low near the little farming town of Wibaux, 
Montana, where Tenneco plans to build a 
plant to convert Montana coal te synthetic 
gas. “We'd like to begin construction there 
by 1985," Gary said, “The plant will cost 
about 2.3 billion collars and should produce 
280 million cubie feet of synthetic gas daily 
from the coal we own nearby.” 


Too Many Needs, Not Enough River 


Other energy giants such as Exxon, Gull, 
Mobil, and Getty Oil also have coal holdings 
in the area. But so far Tenneco is the only 
company with water—a critical element in 
synthetic-fuel procuction, Tenneco esti- 
mates it will require at least 10,000 acre-feet 
of water annually to run its plant. The com- 
pany beat the 1973 Montana limitation on 
new water users on the Yellowstone and has 
nights to take 80,650 acre-feet of water from 
the river if it wants to. Some of this it may 
want to sell to other energy developers. 

But Tenneco’s Wibaux site sits six miles 
outside the Vellowstone basin. Under the 
Yellowstone Compact—a 1951 interstate 
agreement signed by Montana, Wyoming, 
and North Dakota—all three states have to 
approve any diversion of water outside the 
basin. Tenneco has challenged this in court. 

But, I asked, why doesn't the company 


just shift its plant site a couple of wheat 


fields away from its coal mine to put it inside 
the river basin? 

“Tt costs a lot more to move coal than it 
does to move water,” Gary explained. 

Environmentalists worry that Tenneco's 
challenge may have far-reaching effects on 
the Yellowstone. If Tenneco is successful, 
they fear alot more water will be sold for use 
outside the basin. “That could disrupt Mon- 
tana'sattempts to establish itsownsvstem of 
allocating water within the state," argues 
University of Montana law professor Albert 
W. Stone, a water-law expert. “It certainly 
would mean more pressure to dam the river 
so the flow is evened out.” 

From the small windswept mise where I 
stood a few days later, it seemed hard to be- 
lieve the Yellowstone is a river under siege. 
Below me the river coiled around one last 
gravel bar and was swept away by the Mis- 
souri, equally flat, equally deserted. The 
two rivers, joined now, disappeared east- 
ward across the cold North Dakota prairie. 

At this quiet confluence a line of small 
white crosses offered silent testimony to 
frontier times: “Norman Bartholomew, 
Pyt., 0.3. Infantry, Nov. 3, 18&71— 
inebriation ... William H. Lee, Sept. 19, 
1868—killed by Indians .. . Owl Heaciress, 
Feb. 8, 1870—beaten to death... .” 

The tiny cemetery had served Fort Bu- 
ford, aonce bustling outposton the fledgling 
nation’s westernmost frontier. The cluster 
of small crosses—an isolated reminder of the 
perils of 19th-century expansion—was all 
but lost beneath the vast grav skv, the dead 
long forgotten, 

Who knows how many others—plains- 
men, painted warriors, nervous settlers— 
stood on this same spot and wondered about 
the future. They are gone now, those name- 
less ones, along with almost all trace of their 
endeavors. There will be others with new 
plans, new demands. But whatever hap- 
pens, whatever the pressures, the land and 
the river will endure. a 


SIX-MONTH INDEX AVAILABLE 


As one of the benefits of membership in the National Geographic Society, 
an index for each six-month volume will be sent free to members, upon request. 
The index to Volume [59 January-June 1981) is now ready. 
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The Chairman and Council of the 
United States First Day Cover Society 


nd you a warm invitation to 
Become a member of America’s most 
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Musgum-quality, axcivsive works of art 
by feading artists; reproduced in vivid 
color and striking detail 
, __$———— THE STAMP 

| Commemorative stamp is issyed 
by the U.S. Postal Service to honor a 
tt pearson, vent, suk or other 
ag of America’s herita 


Ow people reaiize the pleasure, the wealth of 
hrowledge and (re potential profit that can come 
from collecting official United States First Dey 
Covers — the first editions of America’s stamps 
Now, you have the opportunity to begin your own 
heirioom collection of these treasured collectors’ (tems 
— gimply by accepting this invitation to become e 
member of the U.S. First Day Cover Society 


UNIQUE AND DESIRABLE COLLECTIBLES 

First Day Covers are sought after by astute collectors 
just 25 limited @ditions of works of art are prized. by 
connotssaurs. And for-good reason of the millions — 
even billions — of stamps printed each yaar, only avery 
smail fraction have “first edition” status. 

The limited quantities prodused, tha exclusivity of 
each First Day Cover's original cachet art, the First Day 
of issue cancM@iiaton and the beautilul stamps 
[hemselves make First Day Covers the mos! desirable 
Way tO COlled Our couniry Ss stamps 


WHAT IS A FIRST DAY COVER? 

Before a stamp goes on sale al post officasacross the 
country, it + intmdiced at just one post office 
Gesiqnsaied by tha U.S Postal Service The First Day of 
[psuG cancalliation and -special postmark distinguish 
First Day Covers from all other covers fenvelopes) 
bearing the same stamp Theee limited additions became 
VHlued collectors items, never io be duplicated 


THE SOCIETY PROVIDES THE BEST 
FIRST DAY COVEAS AVAILABLE TODAY 

First Day Covers issued by the U-S, Firs! Day Cover 
Society are supplied by Fleetwood, America's oldest 
and largest creator of phiiaislic commemoratives. 

Over tie-years, Flowtiwood has produced hundreds of 
First Day Covers.on an infinite variety of subjects. Their 
quality lithography, painstaking attention to detail, and 
UNCOMPpProOmMiEing excellence in every respect ensure 
The greatest currant and fire waive of your collection 


ENJOYABLE, CONVENIENT, INEXPENSIVE 
Sine the Society will send you each First Day Gover 
BS ie Stamps are issued, collecting requires almost no 
effort. The: Society also: 
® Informs you of-signiticant First Day Covers from 
Diner GOUnIneS and provides you with the oppor 
tunity to acquire tham 
« Offers 8 complete sciection of pas U.S. Firet Day 
Covers — at a 10% savings for your first aim months 
of membership. 


EXTRA BONUS 


Display and protect your Covers in elegant 
nard-cover "book form with this handsome 
Adbum-— || is yours to keep if you remain a 
Society meamier foroniy 6 tantihs. (Otherwise, 
you will be billed for its retail! price of $235 50.) 





* Provides you with an-official engraved certificate 
attesting to your election fo membership. This 
handsome cogument is suitable for framing and 
may be distlayed anywhere in your home or office. 

° Gives you a membership card which grants you a 
personel tour, 8. free memento, and use of the 
Society's Clubroom whan you wieit the Nathonal 
First Day Cover Museum in Ghayernne, Wyoming 


All this forthe modest cost of 31,95 for each Cover 
bearing 6 166 stamp (sighty more for stamps of higher 
Value): This indeed anextraordinary value, especially 
considering that it isnot uncommen for First Gay 
Covers to increase tenfold in value within a few yéars of 
nein Seve 


SATISFACTION GUARANTEED 

Your satisfaction is unequivocally quaranteed. If you 
are not happy with your First Day Covers — for any 
reason — you may return them within ten days of 
receipt for a full retund or credit 

Take advantage of this unique ey ate Ne [toexplore 
tne world of First ODay Cover collecting. Fill out the 
Membership Acceptance form today and mail itto: U.S. 
First Day Cover Society, National First Day Cover 
Museum, 7 Museum Station, Cheyenne, Wyoming 
2008-0002 


a a 


U.S. First Day Cover Society 
National First Day Cover Museum 
1 Museum Station 
Cheyenne, Wyoming 82008-0002 
laocept thisinvitationte become. member of the | 
United States First Day Cover Society. | will 
receive a First Day Cover for every U.S. com- 
memorative, | wil be invoiced anty $1.95 (for | 
Stamps up to 186), modestly more for higher | 
¥alues (Shipping and handling inchuded.) lf not 
satisfied with any shipment, | may return it within | 
10 daye for full refund or credit, and resign my 
} membershio. | will pay as follows 
} LJ DIRECTLY Bill me with each shipment 
).6Y CREDIT CAAD. Bill my credit card account 
af he (ithe Of siipment, and mark my invoice 
accordingly. 
MasterCard Cl Visa Diners Club 
Ll Amencan Express C] Carte Blanche 


Card Number Expires 


Signature _ 


Mr./ Mes. Miss 


| Address 
City 


| 
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| 

i 
Sita te ee LID 
Tour Trt sant wil be mace wither 6 weeks of receipt of 
Hoitben OFS. First Say Covet Socniy*. Flesteood® and | 


| Ted Ae are Teqennred fradeenarkha The Society ie 4 
Givigen at Uritowes Corpanaitbon 


























i es ee 


MEMBERSHIP ACCEPTANCE 














You may be in a position to justify an 
airplane and not even know it. 2% 


oa 


‘fo find our, take 
this simple test 
l. De you or your people 
travel g¢veral times a month! 
Yea LI No LC 
2. De you travel to, or come 
home to, destinarions not well 
served by airlines? Yes LJ No U 
3. Have you-ever been our of 
frown two dave and a night fora 


two hour meeting! tes LL) No 


4. Have you ever lost business of |, 


money, or both, because your 
tap management couldn't he 
there, when and where they 
were needed! Yes LI] No OU 
5. Do you often travel on | 
a moment's notice! 
Yes CO No 0 
6. Do your salesmen log 
mare tite ont i | 
than in selling! 
Yes O No 

If you answered yes to any 
of the above questions, you'll 
have no trouble justifying a 
Beechcraft company airplane. Te 
your accountants. Your board of 
directors. Ch your stock holders. 
Because a Beechcraft means 
more efficient, more productive 
travel. 

[t means one 
Valuable resources, 


ie road 


af your mast 
ood people, 


_ r ocCrE 5 or tide © 
| Far Fr: ihe Fil a eo | b nee eT 
faye fp 
© EL) peel 

£55 tH 


fh cc iPaae Lietz 
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i 1p 
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T ae 


we feschoah Borearce ALOT cam carry 6 pete un 


con he ther, when and where 


they're needed. And that's 
CVETI The critical to ermual| and 
medium sized companies, 
with fewer resources 
than it is to larpe 
companies: 

Our tree Man- 
afement Chuide ta 
Business Aviation 
shows that virtu- 
ally any size 
company can, and 
has, used a 
Beechcraft to increase 

proticabiliry and/or 
productivity. The size of your 
a sti t mearly Pe lk 
important as the size of your 
ambirion. [he CGouide lays ir all 
OUT if by biae: be aril wh hate Pret 
dollars and capital recovery 
And the more you travel, the 
nore sense it makes 

Especially when your Beech 









| art Hail | 


2 Hi me 

dealer makes owning an airplane 
ao simple. He has a unique plan 
for managing many of the details 
tor you. Maintenance, schedul- 
ing, upxeep, helping to find 
pilots, whatever you need. So 
all you get are the benetits 


Send for your tree 1948] kit. 
if world _—"" 
inter wea oo = 
cers cat te (jialz 
Guest, wie 
is et Beech 
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Foal yom meed to start (hoary! 


Ii weld tiaetedd are fry ull the 
uci pty Fe VATE thyrtelel -<illl 
collect, 316-641-7072. Ask fir Dick 
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This photograph was taken in Saudi Arabia 


Bet vou didn't think Saudi Arabia looked like 
Lhe. 

Not all of it does, of course. 

some places in Saud: Arabia look like orange 
groves in Florida. Others look like mountains 
in Southern California, And pert of Saudi 


Ardbia looks like what most people think aff of 


it jooks like, 
To us, Saudi Arabia looks like home. We're 


Aramco, the Arabian American Chl Company, 


There are 13,000 North Americans there with 
us. And sailboats aren't the only things that 
meh surprise you about our lives there. 

|. We're doing something important. Aramco 


produces more ol than any other company. 


Badly needed oil, Including about 15 percent of 
the off the U.S. imports, 


2. Aramco working on some tacrediply large 
energy projects, And on huge communications 
networks, electric utilities, and more. 

4, Our people are glad to be in Saudi Arabia 
with Aramoo, They came for excellent pay and 
professional challenge. 

4. After 46 years in Saudi Arabia, Aramco is 
still growing fast. So is the number of interest 
ing and rewarding jobs we olfer. 

5. There was a great sailing breeze until just 
hefore we look (hs picture, honest. 


SERVICES COMPARIY 


HO Milani Buikting FS S56, Mews, Texas THRE 
71) TS aot 








We provide the 
students. You 
provide the love. 
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Wildlife 2 as cate sees it: 
A - photog apmnic heritage fot all generations ; 
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Canon 


Images for all time 


Some say the answer 
is oil exploration. 
_ Some say the answer 
is conservation. 

For once, everybody 
is right. 

tis exploration. ltis cons 
alternate energy sources. And its more 


Atlantic Richfield and thousands of 
Americans who have invested with 


us believe that our economic esas == 





erowth doesnt have to be 
inked with heavy ¥ ETRY USe 
r witn Waste 





Without question, we must ie 
ind more oll 1, @ 
Andwemustlearntouse — 
Bol Wwe have -fficiently So 
de Wwe star! 

scientists say there are billions of 
barrels o ail § Hill undiscovered in the 
United States. We have the technology 
fo tind it 

Ailantic Richheld takes tne prosaect 
of domestic exploration seriously. And 
Weve Tormed a separ ate OMpany (es 





where 





ervation. itis 


manage our broadened program 

Ournew ARCOE xploration Company 
knows it will cast billions to find oil. But 
tS an investment our country can make 
because the money is avail lable 

Even so, the most Torcetul domes stic 
program wont be enough to meet the 
coming demand 


Nobody uses as much oil as America. 


Cyl 


provides half of our energy needs 
And half of that goes into transportation 
cars help. So do mileage 


Smaller 
















ey siandard SA nd we're getting 
g there Buty we still havea long way 
J £0 
‘Rigi shi now vA eres no economical 
substitute forall as.at transportation Tue! 
SO, we will continue to use it. But coal 
nuclear and solar are just as good for 
other energy needs Andi hey i are much 
more plentiful 
Energy |s the issue of our time. The 


investment we make now will decide our 
future 


At least Atlantic Richfield thinks so 


There are no easy answers. 
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What more -Beautinal wily t 
there todress up ahouse than 
with Andersen® Perma-Shie 
angle-bay wincows. 

Their crisp, classic lines 
Wing tL e@lepant touen to 
the most traditional lifestyle 
And stay fashionably 
Pool ooking veer aller ye 

Forover the windows 
antic wood core lies a 
rigid vinyl sheath. it protects 
the wood inside from the 
weatheroutsice. So you needn't 
WOITY about it chipping 
faking, peeling or blistering 
Or worry about painting 


bey Tici La 
i every Tew years. 


DR a i i i a i i le le i el 


Tr Andersen Corp., Box f 
Bayport, WN 55000 

Please send me more informatio un 

Auntie” ywarndew= and gine doar 


T olan te fj bated Co) eet) replace 


a 
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AO! What Gould be mre 


megutital than that 
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Reddy Chirra improves his 
vision with an Apple. 


Reddy is an independent optical 
engineer whos helped build zoom 
lenses for some of the biggest names in 
photography. 

Now, a zoom lens is a complicated 
bit of work-and prototypes costa 








fortune. So big companies have used big 





computers to cut development costs and 
improve quality. But Reddy @™* 

is on his own. He’s not Wy 
a big company and rent- 
ing time ona big com- | 
puter is expensive. So he 
bought himselfasmall  \ — 
computer. An Apple Personal Council 

Can an Apple actually match the 
capabilities of a 1,000,000 machine? In 
two letters, no. But Reddy Says its power- 

ful enough to help him choose from 
250 different optical glasses and handle 
optical formulas with up to 80 variables. 

So he’s cut the time he has to spend 
on a big computer way, way down. And 
his productivity is way, way up. 

That's what happened when we 
invented the personal computer. And 
that’s why it's a good idea to spend some 
time with your authorized Apple dealer. 

It'll change the way you see things. 


= apple 








The personal computer. 





HOW CAN SOMETHING THIS WELL CRAFTED 
BE SO PRACTICAL 

Not east, But at CasaBlanca Fan Company 

we've developed ceiling fan-making to a fine art. 
The art of conservation reflected in the energy savings you Il see 

month after month, both summer and winter. 
The art of old world craftsmanship evidenced in every one 

of our investment quality fans. 

Cail us at 1-800-423-1821 and we'll be glad to tell you 

where you can view our extensive collection. 
In California call (213) 960-644) 
CasaBlanca Fan Company, 
182 South Raymond Avenue, 
Pasadena, California 91109 


SIANGY 













aN _ 
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Made in the United States of America 
THE WORLD'S FINEST. 





For more information 
(Call Toll Free 1-800-423-1821. 
In Calitornia call (213) 960-6441 
©1981 Casablanca Fan Company 
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 NutreGrain Nutt tri-Grain 
i fan it A. 


‘é 
x a 
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The first line of flaked, whole grain cereal with apsupar added 


Nutri-Grain™ ts. the first fine of cereal 
flaked from the whole grain the — Nutri rea 
germ, the bran, everything—with no | vu iran 

wholegrain taste necds no added’) 
sugar. Taste the whole:qrain differ- | 
ence in com or wheat, barley oF ryé, | 

it’s not just another cereal, It's 

NuteGrain.\New from. Kellogg's. 


Nutri-Grain from 4a%gg3 
A whole grain different. 


/, Wil git at betas - -Bs at 











Which unleaded gasoline is 
right for your car? 
Shell has two answers. 


Shell Super Unleaded Gasoline, in the red quality of Shell Super Unleaded 

pump, ii for cars that need 4 premium Maybe your car will Tun just hie on 

unleaded gasaline with extra octane. It the lower octane-of Shell Uinkeaded. About 

can belp keep those cars from Rnocking balled tie cars tivat reed ures 1 
; 































It'sthe new low rate. 54.95 for STIAL J MINUTE DUAL Sar ES 
a 34-minute call to.Gennany., end | lus 
Just dial the call yourself Austria S65\— A 
during the lower rate periods, Beem | | Raat e 
any night 5 p.m. to5a.m eile | Mectee Rina 
No International Dialing in Fra cial.» 
your area? You still get the wmany || @ 45) oe 
same low rate-as long as it's a ireia 4.65) 3.608 
simple Station call italy | G15) 4.956 
(Person-to-person, credit card Lamembourg | G10) 4.950 
and collect calls, for example, Uioiness a ee 
costmore because they require i Leta mece 
special operator assistance. y Pio 615) 4956 
Just tell the local Operator the San itanna | 625) 4.958 
country, city, and telephone ‘ pa G15) 4.9 
number you want ered A OSE 
Here’s how easy it is to dial! yt 
Munich: ° fedcn A) a 
O1l +49 +89 + LOCAL NUMBER as a a lal 
(If you are calling froma 8) Nig : rite ES hE ais 
Touch-Tone* telephone, press G) Nights Spm-Sa 
the F button after chaling ihe | a) The charge foreach acd tions 


entire number, This will speed minute! the initiate 
your call along.) 

$4.95! What anice surprise’ 
Or...as they say in Germany, 
“ACH Dat freber! trata 


] 


Want tokeow more? Call Let ma riiil 
Information Service. toll (re 


1-800- 874-4000 


dialrate. Eocloral focese ter ol 
EOS on all sallet 


inthe United States 
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, fay Bell System 
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All ceiling fans are not alike. Hunter 

is the Original. Since [886, Whisper 

quiet. Cast iron housing. Real wood 
hlacdes. Beautiful in its design integrity 

and simplicity without phony plastic 
frills. Beauty that’s more than skin deep. 


Because it can cut cooling costs. up to 40%) by mak- 


Inga 78° room feel hike 72°. In winter, it cuts heating 
costs by pulling warm air off the ceiling. And nins 





Ready for 

Mit. St. Helens, 
Hurricane Allen, 
Love Canal. 


Red ( ross: Ready for anew century. 


Tha Super Ste ln MH colerid Mana. ching, nannies Givi. 
Rockey, frecue ite Oe le ile ‘orm Fusigera. Pond, Gar 
miony, Miceagas, Phi-opinas, Aus & ees are aim oe gral ae 
Geng thera! Aloo fing stumns Pon our apefowsl Gereqe, Biz only 
Part pou Pe Pueese cuke return proeptty. Trak wen, Geen © relia 
fee ection -send on pour 21.00 now! Fentesic coflection worth many 
Litre fa pee 
Jarnaathnven Esamp Co,. Oept, RISO 
dJantaatown, A Ee 





on the power of a light bulb: Awide 
choice of models and finishes makes 
Hunter fit any decor, Send $1 for 1h- 
page color catalog, Dept. V1, Box 14775, 
Memphis, Tennessee 38114, Or phone |- 
S00 232-5358 for the name of vour nearest 
dealer. Then put your Hunter “ane Olde hs 
C seas Fan in your will. It’s that , =] 








‘for Holidays and 
everyday for 40 years 
7941-1987 


Myth: 
All freight carriers compete 
on an equal basis. 





Fact: 


Public subsidies for trucks and 
barges throw competition out of 
balance. 

You, 36 an individual, pay part of the cost for 
everything shipped by truck or barge—whethaer 
WO Lise ior mice. 

The public roacs and highways—the rights-of- 
way for heavy trucks—are built and maintained 
Gimanly by money collected from divers of pas- 
Senger cars and light trucks. Ifa product travets 
by barge, it moves through locks and dams and 
over watenways Guill and maintained almost © 
entirely with your tax dollars. 

Nearly all of America’s freight railroads build, 
mainiain and pay taxes on thelr track and rights- 
oFway, and these cosis are paid trom dollars. 
eamed by the nalinnads. As a rexgull, if costs ihe 
railroads 34¢ oul of every dollar of revenue tor 
rack and nights-ol-way, compared to the S¢ paid 
by trucks and the .00G¢ paid by barges, neither 
cd which amounts to a fair share of costs. 

E All transportation has received government 
© assistance at one time or another. The freight 
 failboads, however, have reimbursed the govern 
“ment for most prior ak, Much of the current aid 
to some railroads is in the form of loans to be 
tepaid with interest, On the other hand, trucks and 
hanges have long received outright subsites. 

Al toons of feaght transportation should pay 
thee full costs of doing business. Wien they co, the 
American people will receive tha mos! economical 
rarmportation services—and a needless burden 
will Ke lifted from the motorist and taxpayer 

Foe more information, write: Competition, Dept. 5. 
Association of American Railroads, American 
Railroads Building, Washington, OC 20036. 


\ Surprise: 


= Pag te-chveny costs 
/ are heavy for 
} America's freight 
and taxpayers carry 
most of the burden 
for highways and 
waterways. 
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mee cheques are lost or stolen, 
s& its also good to know 
you can get refund 
service at more than 
40.000 locations both 
here and abroad. 


Wherever you're going, its sass 
good to know your } | ) LRAT 
BankAmerica Travelers & | ro iW 2S 
Cheques are welcome | | + 









in over 150 counties Gi 


around the world, That's 
witty we call them World 
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BEATS THEIMPORTS AT THEIR OWN GAME. 
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“Wee astimated mpg for comparinon. Your mileage may difur dupanding on 


peed distance. weathar Actual highway ridle eae Ieee 
Cadillacs are equipped wilh CA - bait aigines prod uioed by various 


divisions See your Cadillac dealer for details 


“Manutactturars Supgestad Aetad Price including dealer prop. as of 231/81 
Tan. icmnse. destination charge: avd ogtional equipment additional 
Destination chorges vary by location and may affect this camparisonm Leave 
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Olympus OM-2 
~.the compact 5mm SLR camera 


against which others are measured: 


i jo ae a‘ reg 


Ser Priograpay Top Caner 

We didn't say it, Modern Photography 
magazine did, Inthe December 1980 
ISSUE. 

What makes OM-2 the ideal by which 
all compacts are. measured? For one 
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any f sei but at every T-stop. Whilea 
brilliant LED in the OM-2 finder shows 
when you can fire, then continns @xpo- 
Sure accuracy-another Olympus “first! 

But for many, the real magic ot the 
OM-2 is in tts manual mode. Where your 
treativity commands every function for 
total control. At the flip of a switch, 
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oq POE to Kauai, Molokai, Maui and The Big Island. » 
Come to the other Hawaii? . 
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wonders of Thelither Hawaii like 
Linited. This yer, why not oume to 
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. Flythe friendly skies of United. 


Call United or your Travel Agent 


